






JOURNAL = NS ^ 


or THE 


“< ASIATIC SOCIETY OF BENGAL. ) 


(SL. rà m 


PART II. ? ATURAL HISTORY, jx 


a (Nos. I to |V and Supplement. £1904 J 


h- d E : 
EDITED s^ THE 
X 


r fiistory PECRETARY. 

lets Y \ F d m . » » 
"un. o. t 

R n T. e 

é a *. "s *& Pa - "i 


t. 


— —_ 4 Du 
A M z wa - D > 


- It em flourish, if — chemists, antiquaries, philologers, end indul cb dcin! 

. in different parts of Asia, will commit their observations to writing, and«send them to 

i — Society of Calcutta, [t will languish, if such communications shall be long 
rmitted; and it will die away, if they shall entirely “—Sin Wa. Jones, — 


-= = =~ = — — d ^. ane 













Dates of Issue. Part II, 1904. - WE 


I.—Containing pp. 1-24, and Plate I, was issued on 12th May, 
E . 1904. 
XL —Containing pp. 25-46, and Plates — was "inet on l5th 
, 1904. 
L o9 nr C Containing p ; PP- 447-135, was issued on 26th October, 190£. +. 
^» IV. Coi ital ing pP- er and Flate VI, was E on 3rd 
ining pp. 189- 2, and Plates VIT, VIII alt was 













LIST OF CONTRIBUTORS. 


* 
"a. 
ANNANDALE, NELSON,— Additions to the Collection of Oriental Snakes 
in the Indian Museum (plate IX)... pelensvescis —— 
Bork, I. H. See Prati D. and Bonxrmr J. H.. ER Es 
Drummond, J. R.—On a Scirpus from Beluchistan aed — of 
sis allen rus set ona in ETP — 
GAMBLE, JAMES SYKES. See Kina, Bie Groot ind GAMBLE. 
Hooper, D.—Rusot: an ancient Eastern Medicine....... ecce nnne 
Kine, Sir GEORGE and GAMBLE, James Svkgs.— Materials for a 
Flora of the Malayan Peninsula, No. 15.............- een nnne 
LiTTLE, C.—The Cyclone in the Buy of Bengal, between the 13th and 
15th November, 1903 (Plates 11-V)................- cenae ces nr 
-The Himalayan summer storm of September 24th, 1903, 
and the weather immed —— oe to that date in Northern 
India (Plate VI).. RR DAS tens —— 
The recent excessive ai lio in Bengal — ite probable canse 
Prats, D. Notes on the Roxburghiacem, with a description of a 
new spectes of Stemona......... eee I 
-Noviecie [Indice XXII. EE undara Araliaceous 
——— Upper Burma (Plate 1)............... See ape 
—-Novicim Indice XXI.—An —— Indian Musa... 
-N ovicie Indice XXIII.. Four Orchids new to the Indian 
RAs ee T O RET T 
— — Novicias Indice XXIV.—Some new Bulls Plants 
RENE VIE VII. Aet eee cta ta sil oco ge entm oca ns 
Some new plants from Easlern Ada — ew véewréswers 
| -The Asiatic species of A 
— -and BugKiLL, I. H.—On Dioscorea — new 
species from Burma and two allied spectes .........cgeces serene severe 
STEBBING, E. P.—On the Life History and habits of tha math 
Duomitus leuconotus, Walker, in omg: a6 eee ee 





^l D ad ER 








E 
i 













s ey - SUPPLEMENT. 


pArA NeLsox.— Contributions to Oriental Herpetology E. 
» Lizards of the Andamans.with the description of a new 
Gecko and a note on the Reproduced Tail in Ptychozoon ho- 
mi * phalum..... s E OTT D COSE 
. Prats, D, and Burnin, l. H. —On Dioscorea deltoidea, Wall., 
— ea qu inqueloba, Thunb., and their. alliesscs ......... s 
GERS, LEO? (ARD. — S} pecial Report on the prevalence of Fevers in 


Dine pur Dist 
tae xc 








riots es: ave ae q9* eee ne» S M eee eee eee eee eee Riese are 


4, 
by 
A y T. 


Page. 
207 


137 


30 


148 
l 


39 


182 


12 


a 

4 
"x4 
"bh. * 
Lu 





4 


INDEX. 


4 
Nawes of Now Genera and Species have an asterisk (*) prefixed. © 





Egle Marmelos, 184 
Amacrotropis, 45 
Ancistrodon rhodostoma, 211 
ANONACEX, 192 
ARALIACAJE, 24 
Argyreia gphwerocephata, 19 
PT Arundo Donaz, 148 
Asygophleps, 25 
Bwbotrys acuminata, 198 
Bauhinia Vahlts, 181 
Berberis aristata, 179, 180, 18: 
: v asiatica, 180 
Re Lycium, 180, 181 
> Oetnensis, 180 
z Bigelovia Kleinii, 95 
LUN ^ lasiocarpa, 93 
E LE myriantha, 95 
95 Honturghiane, 96 
m stricta 96. 


Brassaiopsis palmata, 24 ` 
„Bungarus ! bungaroides, 210 
 Cadamba jasminiflora, 53 
Oanthium, 48, 58 
» confertum, 58, 60. 
is didymum, 58, 61 
ji glabrum, 58, 61 
* griseum, 62 
y P tergore I 
pos idum, 59, GO 


, 9B, 60 
parvifolium, 58, 59 





















B ) F, 
" , 
Celastrus ozyphylla, 198 
* paniculata, 195, 197 
- "" var, andamanica, 196 
Į 7 a, pubescens, Iug’ 
t pubescens, 196 
* racemulosa, 197 
» sp. 197 
* stylosa, 196, 197, 198 
ventulosa, 1 
— 50, 104 
- cuneata, 105, 106 
E diversifolia, 103 
z Grifithii, 105, 106 * 
* herbacea, 103 
T 99 Ridleyi, 105, 106 
Chasalia, 50, 183 
* curviflora, 133, 135 
T " var. linearw, 134 
= lurida, 134 
- rostrata, 133, 134 $m cdi 
" Sangiana, 134 
tetrandra, 134 
Oheilotheca, 205 
4 khasiana, 205 
" malayana, 205 
Chomelia, 64 
Christisonia, 205 di 
Hookeri, 206 " " 
Scortechinit, 205 
Chrysopelea o 210 
CQoslosperm 7, 49, . 50 
Contia anguaticeps, 208 
CONVOLVULACEA, 14 15. 
Cossipa, 25 | : 
I b 
GR 
p N 
g , 


M 


heil al 
P € 






ii " 


Dioscorea, 41, 43, 184- 
birmanicn, P 156, 187 
84 





a 
K 





——— mucro tum, 140 


pe 
































ae 
» fasciculata, Gardenia rigida, & 
t " —— ~*~ Gardeniopats, 48, 68 2 
" sp. 1 s longifolia, 64 
au — Geophita, 50, 102 
DAL — —— s AA o diver sifolia, 103 
ipsad« rophilus, s» — humifusa, 102 
e - dightonsi, 210 a ——— 102, 103 
À multimaculatus, 210 » pilosa, 102, 103 
C5 "V trigonatus, 209 » —Yéhiformis, 102, 103 
Q0 n * var, melano- e» Scorterhinii, 102, 104 
s cephalus, 200 Geum, 200 n 
Dipsas dightonii, 210 | p» latum, 201 
— multimaculata, 210 o (Sieversia) rotundifolium, 201 
5» trigonata, 209 | ‘i * sikkimense, 200 
Dondisia horrida, 60 Gladiolus, 145° 
Dryophisa banthozona, 210 Goniothalamus, 192 
Duomitus 25, 28 v Grifithii, 192 
„ leuconotus, 25, 26 ! Guettarda, 48, 52 
"i niger, 26 | - Brunonis, 54 
Echis carinatus, 209 * Finlaysoniana, 54 
s Elsholtsia, 206 * missionis, 51 
e (Euelsholtzia) ul peduncularis, 5+ "og 
* hinensis, 206 speciosa, 52 
Enomymus, 193 Gymnosporia, 198 . 
" latus, 194, 195 * acuminata, 198 
AS calocarpus, 193^ 2: Curtisii, 198 
: „ fimbriatus, 195 la neglecta, 196, 198 
e y » igidus, 105 1 sikkimensis, 198 
» glaber,194  . Gynochthodes, 49, 91 
— * — — 193 "i coriacea, 92 
ve achinensis, 1 ie n. "AM" i 
—— „  Lawsonii, 195 * macrophylla, 92 
uv fe macrocarpus, 193 fi s sublanccolata, 92 
Pa p * subsulcatus, 194 * |" Habenaria, 190 - - 
RT viburnoides, 104 ^ diphylla, 190 
M. (OWrayi HEDERES, 24 
C se Helospora flavescens, 54 
e Humboldtia, 00 —— — e m 
ra 'Bourdilloni, 200 


wanophy mm, 60, 101 

H: tum, 

| formicarium, 101 

a montanum, 102° 

Hyptionthera rhamnoides, 60 

Izora, 48, 70, 83 
» albi 80 

” 










e. 


A ^ è ; 
Teora oe a; 2 83 : t  Lasianthus ellipticus, 108, 118 





















































» «ll ,802 A \ e» n ne 110, 130 
» fulyems 71, 76, 78, 79 e» — fami 1H, 191 
» gr olia, 69 » 71, 82. T r. bracteata, 131 
" - * Var. —— 82 ë» fave, 108, 
T » è — p» Córnrsaeeca, T ver ine ra, 116 
LEO se La 1 gigantea, 82 " ji grácilis, 111, 133 . * 
2 » — Kurziana, 71, 83 4 Griffiths, 107, ni > 
» grandiflora, 76 T T War. ‘latibra i 
» Grittsii, 76 B Harveyanus, 110, 129 
e » humilis, 71, 79 o var. "Longif : 
» ancarnata, 76, 50 * inaequalis, 107, 114, 120 


» Kingstoni, 71, 73, 74 

» AKurseana, 

p» Lobbii, 71, 76, 78, 79 

* s» "var. "angustifolia, 79 
» longifolia, 69 

» macrophylla, 69 


25 Kurs, 108, 119, 120 

ss lLevicoulis, 113 

" longifolius, 108, 116 
A lucidus, 111, 129, 132 

» Maingayi, 111, 128, 132 

» malaccensis, 109, 124. 


— macrosiphon, 82, 83 ž * montanwus, 110, 127 
, merguensis, 71, 72, 73. e^ nervosus, 110, 129 
* var. curtis 73 ew oblongus, 110, 127 


A múl atals. ans T 

a0 mnaucleiftora, 85 

» nigricans, 75 

T * var, arguta, 75 


is oculus-Qati, 113 
» 5» perakensis, 109, 126 
b 2 pergamaceus, 109, 123 ~ 
€ pilosus, 107, 110, 115 
T ” — Sor 108, 


> + glabra, 116 
» pseudo-lucidua, 110, 128 
= pterospermus, 109, 125 
* rhinocerotis, 107, 114 — * 
* Ridleyi, 107, 115 
n robustus, 109, 123 
e * Rozburghii, 113 
| u. * scabridus, 107, 111 
EL 
ta 


, opaca, 71,77 
» paniculata, 84 
23 het T 77, 78, 83 
» pendula, 71 
» propinqua, 76 

. » rosea, 

"2 Bcortechinii, 71, 80 

» 4tricta, 71, 80 

Aem tomento — —— 86 






e » wndwula e» ` scalariformis, 111, 131 
ges Jasminum hírsutum, 6 63 setosus, 115 T 
Knozia, 48 e + singaporensis, l a 

n» corymbosa, 57 a stipularis, 107, n4 *- 


egserta, 657 Sa sub-inwequalis, 108, 115, 120 
8 subspicatus, 108, 118 
— sylvestris, 127 
AH tomentosus, 110, 130 
* Wallichi, 122 
M Wightianus, s 125 
es. Wrayi, 108,1 
Talila prs erit, 10d 
Layia, 45 
Lecanorchis, 190 
* japonica, 191 
2 javanica, 181 
* malaccensis, 191. 





Ly us, 208 
Lytorhynchus Maynardi, 208 


ridgewayi, 208 
Macrodisca, 45 
Malacochate, ^ 129. 141, 143, 143, u 145 
littoralis, 140, * | 











LI N. 
LI 
ed A L] 
«= A s 
* - à 
US. - a 
-] M - : + * 
è 
- 
; 
A. 


Tg 








f 
oe Mais 
iv . , Index. 
Mataxipdes, 180 aPeaderia tetrandra, 92. 
Melanophidium punctatum, 208 » tomentosa, 96 
Memecylon paucitorum, 61 * vnr. Eu = ,98 
Mephitidea ottenuata,122 0 (s verticellate, 06, 97 . 
asi cyanocarp, 113 Palisota, 145 
= rhinocerotis, 114. PANACEX, 24 
* rhinoserotis, 113 Pavetta, 49, 83 
3 ep. 100, 117 » alba, 84 
a stipuluris, 118 is aristata, 66 
a venosa, 125 »  Bandhuca, 76 
Mesona, 20 » Brunonis, 72 
v Chinensis, 21 » canescens, 85 
ar prunellosdea?21 2. cerberafolia, 68 
» ^p nov. 2 » coccinea, 76 p 
Métoptere, 48, 63 »  Congerta, 76 
Moingayi, 63 » —PFinlaysoniana, 84 
M: - 189 ds » graciliflorn, 8S4 
Cardoni, 189, 190 © » — humilss. B4, 85 
" khasisna, 190 » — carnate, 76 
* Wa! Lichis, 190 » — mdica, 
Monornore®, 205 " s var. glabra, 84 
Morinda, 49, 86, 68,89 — * 5o polyantha, B4 
" bracteata, 87 z à " Lobbii, 1B Pi” por "ep " 
T citrifolia, : * longifolia, 69 É 
no nt, Var; elliptica, 87 $ mollis. 88 
ei [acunósn, B6, 87 — »  mrucleiflora, 84, 85 
ron Sia * Padavora, 88 ^ t opaca, 78 
» — rigide, 86. 87, » petioluria, 84 
n ——"vandena, 88 »  polyantha, 84 " 
» Speciosa, DO » 5 Rothiana B4 ype 
— ⸗ tetrandra, 88 M" salicifolia, 79 $4 s 


+» umbellata, 86, 88 
var. Ridleys, 88 


i is „ Scortechinis, 88 
Musa, 21 
» glauca, 22 








ki — —— 
Jambhosella, rc | 


Za 
e 
Diete zu 
" 


, 7 
. mM 
"UN 
. P 
, a 

A ~“ 
LÀ 


fomentoaa, 85 
velutina, 85 . 
villosa, 85 
webermfolia, 67, 68 


Phrogma teeta, 25. 


Plectronia didyma, 62 






glabra, 61 
- horrida, 59. 
59 | 

pouesfiora, 59 " ^ . t 







— latifolia, 135 





Polyphragmon —— 54 1 E 


Pasydram dicoccos, 62 
Pterolepis, 141, 143- 
— acirpoides, 141, 143 
Pyrus, 20 
» Jfoliologa, 204. 
» granulosa, 204 
» Grifithii, 204 
» Khastana, 204 
» (Sorbus) Kursti, 203 
Rennellia, 40, 89 
7 on paniculata, Bu 
. a speciosa, B9 
* var. elongata, 90 
Rosa, 201 
» bracteata, 202 
" Collettii, 203 





» Lyeltis, 201, CE e 

» microcarpa, 208 

» moscha ta, 202 

» palustris, 202 
pubescens, 202 





á Rosacex, 200) P 
Romburghia, 42 
T gloriosa, 41 
D .. loríiosoides, 41, 42 
> » -— r, var. minor, 42 
VIN pe japonica, a0 7103 
2 javanica, 42 
IT] moluccana, 41 


m sessilifolia, 40 
| Btemona, 4 A 


x, 
etg yd 4T. 59, 61, 81, 92, 113, 134, 


_ Saccopetalun 192 . 
pow te E. 
i Kis SNG —2 var. angustifolia; 
qui = ELS. 100 M 


"21 , Scortechinst, 98, 99 
x PS ternatum, 98, 100 









e 


h 
» 
‘=, 











Bcinrxx, 139 | 
Seirpus, is, 137. , 141, 142, 1 1 
= ar 139 43, 144, 


a 
4 

& VN ^ 

- v 
Scirpus Kysoor, 145, 147 

" lacustria; 138, 141 

» litoralis, 137, 138, 140, 142 

143, 144, 145, 146, d 


& —maril'iwmus, 138, 145 
o  Meyenis, 141, 142 
" m tun, 140 
is ——— 139, 140, 141, 142, 
143, 144, 145, 146, 147 
» Philippi, 144 
z piuposus, 159! L41, 142, 144, 146 
14 
n» o pterolepis, 141, 143 
e Tiparius, 143 
» — 8ubulatus, 137, 140, 141, 142, 14, 
144, 146. 
» — triqueter, 135, 143, laet 
» — validus, 142 
e» Wardianus, 147 
Sieversia, 201 
elatum, 201 ` à . 
E rotundifolium, 201 Pew 
i sikkimense, 200 
Silybure madurensis, 208 
myhendræ, 208 
Siphonodén, 198 
celastrineus, 198 . " 
Sorbus Kurzit, 2 3 
Spermacoce, 49, 93 
A^ angustifolia, 95 
a articularis, 94 | e 
* avana, 94 
exserta, 57 
a filina, 95 





*- 


— 


"i Gardneri, 95 
T" hirta, 95 
ds hispida. 93 


— lasiocarpa, 95 
longicaulis, 04, 95 
pusilla, 95 

s ramossissima, 94 
* scaferrima, 95, 94 
7 scabra, 94 

T stricta, 93, US 
sumatrensis, 57 


is teres, 57 — 
* triandra, 95 — * 
| tubularia, 84 


Btemona, 39. 40, 44 

Burkilisi, 40. 43, 44 

Curtisis, 40, T» 42, 44 
iles, 4 


— 





sess 








5 
vi , 
> 

Sterculia coccinea, 193 

” Levis, 193 

* Rozbw ghii, 193 
STERCULIACEA, 192 
S on, 39, 43, 44 

bh membranaceum, 43, 44 


Stoliezkaia hornensis, 209 
Khasiensia, 200 
STRIATX, 45, 46 
Stylocoryna, 64 
* penangensis, 608 
22 truncota, 51 
P Webera, 66, 67, 68 
SYLVATICE, 145 
Taphrometopum lineolatum, 210 
Tarenna, 64 
Terminalia, 204 
= burmanica, 204 
2 Catappa, 205 
Timonius, 48. 53, 54 
» Finlaysoniana, 54 
x: flavescens, 54 
= Jambosella, 53, 66 
in » Var, ' Finlaysoniana, 
54 
"n lasus, 53, 56 
235 malaccensis, 53, 56 
s Rumphii, 53, 55, 57 
e». Wroyi, 63, 54 
o Trachtschium fuscum, 208 
? Grevesia palmata, 24 
Tribrachga, 89 
Triosteum hirsutum, 118 
Trisciadia truncata, 51 


Tupidanthus, 24 
SUPPLE mN T — 
E 
AcGAMIDX, 13, 19 —— — 


Anopheles, 48, 50, 51, 53 
T E Ba rbirostris, 49, 50 
2d Culicifacies, 49 
< Fuliginosus, 49, 50, 52 
+9 


Itstoni, 41, 49, 50, 51, §2, 53 


Roarei, 49, 50, 51, 52 








TvrHLoPiIDXE, 207 
Typhlops acutus, 208 
n  diardii, 207 . 
Unona, 192 
»  prewcos, 192 
UnorkLTIDE, 208 
VANDEZ, 190 
Vangueria ? atroviridis, 61 
T dicocea, 62 
8 spinosa, 62 
ViPERIDX, 211 
Webera, AN, 4 
p Curtisii, 65, 67 
»  cymosa, 62 
» grandifolia, 65, 68 
n longifolia, 65, 68, 69 
» macrophylla, 68 
bi odorata, 65, 68 ° 
wi = var. pubescens, 68 
» — Rídleyi, 65, 66 
»  Stellulota, 65 
»  trumcota, 51 
T Wu er * , 66, 67 


= e" Wra 
Yappii, 65.70 =» 
© Woodburnia, 23 
3 penduliftora, 23 
Xylophis stenorhynchus, 208 
Zamenis atriceps. 209 
„ diadema, 208 


» — Karelinis, 209 1 

»  wrhodorachis, 209 
Zeuzera, 25 

» _ coffer, 26 


Zwcaardekronia lurida, 134) 





























lure LI 
ES i 
e - T MN 
"S vii 
shyroa mutilata : x ^c 
Gonat (3, 14, 17 14,19, P. Hemidactylus garnotii, 15 "TM 
» rafinis, 1 " lesch 15 * 
LES —— 12, 18, 16, 20, 21 - s — 
a gracilis, 21 NEF subtriedroides, 15 
" humei, 21 Im odactylus —— m. m: 
l ag < ugubris, 12, —* 
deni T" 15, 16, 21 Lygosoma macrotympanum, 13,1 E * 
sity na ** 21 * maculatum, 13, 19 
: ai; E arate’: olivaceum, 13, 19 
Gonyoce — i neis 15 ia multifasciata, 13, 19 
m humei, m | | A v — —— 
au i, 13, 18, 20 = Pheisu M 
Gymnodactylus, 14 —— 
15 T — — 14, 20 . 
| E lanum, | 
^ khantensvs, 13 * | Phyllodactylus burmanicus, 15 
— * è lateralis, 15 | Ptychozoon omalocephal 
LA Oan marmoratus, 13, zw 15,21. 6,22 Tt x kl 
2 15 w horsféldis, 16, 22 a. 
| ' Rhytidoceros narcondam, 20 
: " s Bono bab, 13, 19 
| . osealobotes mutilatus, 1 
| Hemidaetylus — e ———— 2 M 
| DA, — "a. » (OTéaris humes, 18 
« c» 15 VARANIDX, 13 - " 


natus, 12, 14, 15 | Varanus salvator, 13, 19 








a 


TP INDEX SLIPS. E: * 
BOTANY. A. nro 
Kixo, Sig GEORGE, AND GAMBLE, J. Sykes.—Materials for a Flora of 

the Malayan Peninsula. No.15. Journ. As. Soc. Bengal, LX XIII, 


= — pt. ii, 1904, pp. 47-185. 


RUBIACEJZE. — 
. Key to twenty-three remaining genera from Malayan Peninsula, 
"o PP.47-50. — 
New species from Malayan Peninsula. 
Timonius Wrayi, p. 54, T. lazus and T. malaccensis, p. 56. 
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|» Rennellia paniculata, p. 89. M. 
) Saprosma glomerulatum, p. 98, S. Scortechinii, p. 99. 
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Lasianthus scabridus, p. 111, L. Ridleyi, p. 115, L. flavicans, p. 116. 
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| — — — D. nervosus and L. Harveyanus, p. 129, L. ferrugineus, p. 130. 


- 


= T. 
4" * es, 
— rubeo 


















- ID. scalariformis and L. filiformis, p. 131, L. gracilis and L. lucidus, 
EE: 3 P 
p. 132. 

— The following genera and species from the Malayan Peninsula de- 
ie A scribed:— - 3. 

— . €belospermum, p. 50, key to species, p. 51, C. scandens and Q. trunca- 
tum, p. 51. | 
> . Guettarda and G. speciosa, p. 52. , 
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Mesoptera and M. Maingay#, p. 63. 
Gardeniopsis, p. 63, G. longifolia, p. 64. 
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. Webera, p. 64, key to species, p. 65, W. grandifolia, p. 68, W. longi- 


folia, p. 69, W. odorata, p. 68, W. Hidleyi, p. 66, W. stellulata, p. 
65, W. Wallichit, p. 67. 
Ixora, p. 70, key to species, p. 71, I. arguta, p. 74, I. Brunonis, p. 
72, I. coccinea, p. 75, I. congesta, p. 76, I. concinna, p. 81, I. diversi- 
folia, p 83, I. fulgens, p. 79, I. grandifolia, p. 81 with varr. ar- 
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The recent excessive heat in Bengal and its probable cause, —By C, LITTLE, 

. = | (Read Ist July, 1903.) — ' | 
It is, I presume, quite unnecessary to inform the members of this 
; Society that during the past season unusual temperature conditions 
prevailed in Bengal. There may, however, be some who are not aware 
that, while Bengal was not the only part of Northern India in which 
exceptional temperature was experienced, it had a practical monopoly 
of ci high temperatures. The period of excessive heat which began 
— 4n Bengal about the middle of April and ended on the 24th of May was 
without precedent as regards length, and just failed to surpass previous 
records as regards intensity. Taking the case of Calcutta aud keeping 
in mind that on several occasions during the past ten years the record 
| of previous maximum temperatures has been broken, à comparison of 


E. the highest temperatures will show how the present year surpasses 
* other years since the beginning of systematic meteorological observa- 
+ Seaton, SU e | 


hd 


> MRs Tho following Table gives all maximum temperatures above 103° . 
| with dates of occurrence, at Alipore since 1893, 
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TAanLe I. 
1893 1894 | 1895 1896 1897 1898 
| Max. Date Max, | Date Max. Date Max. | Date Mnx. Date Max. Date 
April April | April 
104:9 10th | 103-4 | 13th 103:4 Sth 
April April May — 
1049 [Lith | 1034) 14th | 103'4 | 19t 
April April | 
1044} 12th | 1039 | 18th 
April May 


107°0 | 16th | 104'4 | 10th | 
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It will be seen that the average number of days on which tempera- 
ture exceeded 103? in the preceding ten years is less than 3: and that in 
1899 when the previous largest number of hot days occurred there were 
eight such days. * Iu the past season there hnve been eleven, on seven of 
which the highest in 1899 was equalled or exceeded. On only one occa- 
sion, viz., on 12th June, 1901, was the highest temperature of this year 
exceeded, but I find that there is some doubt as to the accuracy of the 
reading 108?2 on that occasion, and that the temperature recorded in 
the Indian Daily Weather Report is LO7°-4. 

It may, I think, be reasonably assumed that high temperature, se 
unusual and prolonged, must have been due to well-defined causes, and 
the object of this short paper is to show at least one respect in which 
the atmospheric conditions have differed materially from those of past 
years. "The difference has, in my opinion, not been noticeable in ground 
level conditions, that is, neither pressure distribution, nor surface winds 
will account for the excessive heat, whereas there has been a very notice- 
able difference in the upper atmosphere, a fact which gives additional 
forcetothe contention that until moreis known regarding the pressure, tem- 
perature and movement of the upper layers of the atmosphere, little pro- 

gress can be made in explaining, still less in forecasting, weather changes. 
This unusual heat in Bengal is the more remarkable when it is con- 
sidered that in another part of Northern India, that is, in the extreme 
north-west, temperature varied from tlie normal in the opposite direc- 
tion, and at times to an even greater extent as measured by the variation 
from the normal. 

‘Iti is not, I think, advisable in connection with a brief paper, such 
as this, to give full statistics for the temperature conditions in India for 
several consecutive months, or even to show fully the daily temperatures 
for Bengal in which there are 46 observatories. It is necessary, however, 
that some indication may be given of the variation from the normal ; aud 
Lhave, therefore, prepared tables showing the difference from the normal 
in maximum aud minimum temperatures dag by day, from the"beginning 
of April to nearly the end of June, for four more or less characteristic 
areas. These areas are :— 


— * * at 
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4 Amraoti 

| Khandwa ~” 
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(3) Central India represented by 


Tinnevelly 


























(4) South India represented by — rg 
Trichinopoly 
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South India. | Central India. | North-East India. {North-West India. 
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The general features in these areas are as follows: In North-West 
India proleuged low temperature ; in North-East India prolonged high 
temperature ; and in Central and Southern India fairly normal tempera- 
ture with small variations sometimes on the one side sometimes on the 
other, except during two brief periods. The noticeable features, there- 
fore, are the high temperature in Bengal and the low temperature in the 
North-West, with the latter of which I have not much concern. 

= In connection with my attempt to find an explanation of the recent 
high temperatures, I may point out that in the Indian plains where high 
temperature prevails between March and June, it is a much more diffi- 
cult matter to account for temperatures which are in large excess than 


. for temperatures which aro in large defect, The latter are usually, pro- 





"ITE . v "we E" 
A] 





1904. | — CO. Little — The recent excessive heat in Bengal. ri 


bably in all cases, due to local disturbances if the cool weather be of 
brief duration, and to the direction of the surface air-currenta in cases 
where as lately in North-Western India, the cool weather continues for 
weeks. The cause of prolonged depression of temperatures, being sur- 
face winds, is to be found in the record of the observatories, But high 
temperature cannot in the same way be accounted for by surface winds 
nor by surface conditions. For if an examination of the meteorological 
records be made, it will be found that, with high temperature, there have 
in the past co-existed an infinite variety of surface conditions, pressure 
sometimes below the normal, winds sometimes in one direction sometimes 
in another, humidity high and humidity low. There must, of course, be 
an absence of cloud. A sufficient test of the accuracy of the above dif- 
ference between high and low temperature conditions may be given from 
weather forecasting experience. Meteorologists have hitherto failed to 
find any indication of coming high temperature, and they have been 
équally unable to say for what time it will continue, whereas low tem- 
perature is rapidly seen advancing over an area of observation such as 
the United States. Anyone who follows the progress of meteorology 
in the United States wil remember how accurate nre the forecasts of 
advancing “ frosts,” and readers of the daily papers will remember the 
severe criticism to which the Head of the United States Weather Burgau 
was subject, two years ago, when he attempted to forecast the continn- 
ance of the excessive heat in New York and other parts of America. 
According to telegrams which reached this country the opinion of the 
American press was that the Weather Bureau could not have been in 


_ possession of the information on which such a forecast could, with any 


possibility of success, be based. 


In such matters it is easy to be wise after the event, and it is equally 
casy to suggest causes which may or may not have contributed towards 


. the event, Where the causes are not indicated by the meteorological 






record the only check upon an alert imagination is ordinary common- 
sense or a knowledge of physical laws, I think I may safely infer from 
past experience without unduly straining my powers of imagination or 
the faith of the members of this Society, that to explain the excessive 


heat in Bengal during April and May something more than ground level 


observations nre required. If information regarding the lower layers of 
the atmosphere is not sufficient, there is only one opening to progress. 


We must find out more about the upper layers, and my chief object in 


offering this paper for publication i is to put on record a few observations 
which I have made during the past season on cloud movement and 
thunderstorms, : as they have appeared to a resident of the European 
quie of Calcutta, In one respect these observations appear to me to 


e 
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indicate an exceptional condition of the upper air, a condition which may 
have, and which I believé, had an important influence on the temperature 
in Bengal. 

In ordinary years, I believe, the main upper current as it flows over 
the south-western districts of this Province in the hot season is from 
the north-west. The chief item of evidence in favour of that is the po- 
pular term “ nor'wester. These thunderstorms drift with the upper 
current, and their line of advance is therefore the direction of the wind 
aloft. One or two other items of information could be given in support 

eof this upper north-westerly wind. Calcutta residents may remember 
Spencer's balloon ascent from the neighbourhood of the race-stand some 
years ago, about the beginning of the hot season, and how the balloon dis- 
appeared at what was probably a great height, moving iu a south-east- 
erly direction. I have occasionally sent up small hydrogen balloons about 
three feet in diameter and have watched them through opera glasses 
until they disappeared. The direction of their motion was the same as 
that of Spencer's balloon, and of the thunderstorms, that is to the south- 
east. I think it likely that a continued series of observations for anum- 
ber of years would have established as a fact that generally a north. 
westerly wind continues throughout the greater part of the hot season 
in this part.of India at a height of 10,000 to 20,000 feet. 
The past year has, in my opinion, been exceptional as regards the 


direction of the upper wind. All the observations I have made (and 


I have watched every storm which has passed over Calcutta, and the 
cloud movement whenever cloud existed) have shown that, throughout 
the season, from the 23rd of February when the first thunderstorm oc- 
curred until the middle of June, the wind instead of being north-westerly 
has been from a direction almost due west. The cloud movement,so far as 
I have been able to fix it without instrumental aid, has been from the 
west. This cloud motion was steady and probably of considerable amount 
during the early part of the season, and it became feeble and intermit- 
tent after the middle of May. Nothing is known as to the height of the 
light cumulus cloud occasionally visible in the hot season. Its motion 
shews that at that particular height the air is moving from the west, but 
whether that westerly air-curfent extends much higher than the cloud or 
‘begins much lower can be only a matter of surmise. | 


$ 
` ‘Thunderstorms, however, give some additional information. "The 
drift of a thuuder cloud, which extends from about 4,000 feet above the 
earth's surface to something like 30,000 feet, cannot be determined by 


‘an air-current which is not one of great depth, and the thunderstorm ns of 
the past season have throughout confirmed the cloud observations. 


J 





The most important observation which I wish to record is that tha — 
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thunderstorms of the past hot season have, with a few exceptions which 
occurred in the latter half of June, approached Calcutta from the west 
instead of from the north-west, and have passed aw ny eastward instead 
of south-eastward. I have no hesitation in stating that, so far as Cal- 
cutta is concerned, although there have been a great many thunder- 
storms, there has not been a single nor'wester, if the scientific meaning 
of that term of popular origin, be the same aa its ordinary meaning. 

The main assumption which I make towards explaining the exces- 
sive heat of April and May is that the upper air-current across the 
western border of the province of Bengal was westerly instead of north 
westerly. This assumption is based upon the observations of cloud and 
thunderstorms mentioned in the previous paragraphs, and receives but 
little support from the ground level observations. 

There is another assumption which I must make, which is of the 
nature of an inference from the previous assumption, and so far as I am 
aware is not supported by any direct evidence, because I have no informa- 
tion regarding the upper air movement except for Calcutta. The as- 
sumption is that the upper westerly currentis warmer thau if it had been 
from the north-west. Ifa line be drawn north-west from Calcutta on 
a map it will be seen that as the crow flies we are only 400 miles from 
the Himálayas. Allowing 20 miles an hour as the velocity of the upper 
current (possibly an under estimate) it may be stated that the air which 
passes over Calcutta from the north-west, may 20 hours before have 
been, the whole or part, in the cool region of the Himalayas. With a 
westerly current, on the other hand, there bas been no cool region to pass 
over. Instead there have been the hot plains of Central India, and the 
nir of the upper current has during its passage been steadily becoming 

- warmer by convection from the lower layers daily raised to a high 
temperature by the hot ground surface. 
 — Still another assumption is required, but not one made by me. It 
| — rests on the highest meteorological authority, and I give below its ex- 
pression, as the idea of a well-known Euagwpean Meteorologist in the 
words of an equally well-known American Meteorologist. “ Summer 
hot waves are explained as stagnant masses of air in which heat gradu- 
ally accumulates at the ground-and then increases to a great height." 
| — — fThe assumption involved is that there is a more or less stagnant mass of 
gir associated with hot summer waves. The question, therefore, is, if the 
*4 nds: are westerly i in the western districts of Bengal, where is the stag- 
* mane air which meteorological authorities appear to require? My opin- 
en, fer me years now, has been that during the hot weather months 
ver E idual chang takes place over Assam and Bengal, and that a re- 
gio | of comparative calm in the upper air is over East Bengal in tap 
- pim s 
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latter half of April and May; that under normal conditions it moves 
westward in advance, and renders possible the commencement of mon- 
soon weather in Bengal. Any direct information regarding such at- 
mospheric conditions is not readily attainable, as what meteorological 
observers collect refers to the ground level only. But I occasionally see 
in the local papers items of information of the greatest possible interest. 
I will give one of these from memory which I saw last year in a copy of 
the Englishman about the end of April or beginning of May. | 

It may be in the recollection of some that in the latter half of 
"April 1902 unusual weather was experienced in East Bengal and the 
adjacent part of Assam. Its chief feature was heavy rain; 10 to 20 in- | 
ches fell over a wide area in ns many days, and if the quantity of rain- 
fall were taken as a definition of monsoon weather I should say that 
last year in those eastern districts there was a stronger south-west mon- 
soon during the latter half of April than at any other time up to the 
end of October. A correspondent of the Englishman writing from one 
of these eastern districts told of the heavy rainfall and went on to give 
the information which interested me. He described how they had been 
bombarded by thunderstorms, and how the storms had come up from 
every point of the compass. Now sceing that thunderstorms drift with 
the upper atmospheric current, the variable directions of these thunder- 
storms showed that there was in that area of heavy rainfall in Hast 
Bengal -the stagnant condition of the upper air. I believe that if such 
information were available we would find that year after year there is 
the same stagnant condition, and that it is only noticed in extraordinary 
circumstances such as prevailed in East Bengal last year. 

I will anticipate the explanation of the heat in Bengal this year to 
some extent to show how the rainfall last year was possible with the 
still condition of the air indicated by the thunderstorms referred to 
above. The overhead air last year was cold whereas this year it has 
been warm. The difference is the same as for a condensing engine work- 
ing with*the cold water ofenorthern seas and the hot water of tropical 
seas: that is, the vapour with which the air in Bengnl. is at all times 
wellsupplied was much more easily condensed last year than this, and 
with that condensation there was a much more effective overturning of 
"the layers of atmosphere due possibly to the electrical developments. 

I will quote the same high meteorological authority as before, re- 
garding the condition of the air favourable for the development of thun- 
derstorms :— | 
. A strong and even abnormal — temperature t accom- 
panies the formation of thunderstorms, which ar» nkieiu jin dotag 2 
mon of the over-lying strata." — 
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That is, thero must be not only a large difference of temperature 
between the air below and the air above, but there must be an excep- 
tionally large difference. This is described by some as an unstable con- 
dition of the atmosphere, the use of the word unstable in that connec- 
tion being fatal to close reasoning unless clearly defined. 

Before proceeding further I will briefly summarise the assumptions 
‘which appear to be necessary to account for the high temperature in 
Bengal in April and May. Thoy are— 
(1) A westerly instead of a north- westerly wind across the west- 
ern boundary of Bengal in the upper region of the atmosphere. 
(2) That the air carried by this current into Bengal was warmer 
than with the more usual north-west wind. 
(3) Thatduring the hot weather months the air over East Bengal 
. and Assam becomes comparatively still, and that this condition of the 
air moves slowly westward in advance of the establishment of the mon- 
soon or rainy season. 

As I am writing for Indian readers and not for professional meteor- 
ologists or for the information of physicists in general, l venture to 
make my argument clear by referring to some of the simpler atmos- 
pheric processes which are constantly going on around us. On a nor- 
mal hot season day iu India, say iu Caleutta,in May, when the sun is 
about vertical at midday and there is no cloud to intercept the sun's. 

P heat, the maximum shade temperature occurring about 2 p.m. should be 
about 96°. This is the temperature of the air close to the earth's sur- 
face, and the increase of temperature from the early morning onwards 
is largely due to the warming effect of the earth, which first absorbs the | 

radiant heat from the suu and then gives it out slowly to the air in con- 

SS" tact with it. The temperature of the air would increase more rapidly 
"ar te i it were not for well-known processes the most important of which is 
m convection. ‘The air as it becomes warmer also becomes lighter than the 

y oyer-lying. stratum. Breaking through that over-lying stratum in places, 
T Mee it streams upwards in what are called cofivection currents, and the 
z Nes air gett ettles down from above, to become warmer in turn, 
The resultant effect, in a normal day, of the sun's heat modified by- 

i — currents i is to raise the temperature of the air at the ground. 
to 9t "at Calcutta. Now year after year the sun on the same day 
—— the same amount of heat from the same series of posi- 
i8, — surface may be taken to be in the same condition 
1s absorptior ist bat, &c. Any considerable variation of tem- 

tr the 1 |, th | "e may, in the assumed absence of 
y (pkan to ba du io the salón parzenja Bains: 
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Maximum temperature over Bengal, as may be seen from tho table 
given above, was from the middle of April till nearly the end of May 
continuously above the normal at times by as much as 15°. 

This high temperature appears to me to be fully accounted for by 
the warmer air above, owing to which convection was seriously impaired 
and the air below had to be heated more than usual before its buoyancy 
was sufficient to carry it away from the earth’s surface. 

I have pointed ont as clearly asI can, and I hope I have madeit 
wanifest that the above explanation rests upon inferences from what 
I believe to be facts. Tho main fact is the westerly wind, and the main 
inference is that the temperature of that wind was higher than that of 
the more usual north-westerly wind. No one can say that theinference 
is a wrong inference, because no information has been collected regard- 
ing the condition of the upper atmosphere. But there are other facts 
which support the inference that the upper air over Bengal was warmer 
than usual during the past hot season, and these I give for what they 
are worth in connection with the present argument. 

I have already quoted tle opinion of a distinguished meteorologist as 
to the condition of the upper air favourable for the development of thun- 
derstorms. What he requires is “ a strong and even abnormal temperature 
gradient." If, then, the upper air is warmer than usual, it is evident that 
the abnormal temperature gradient would be more diffienlt to bring 
about. The temperature below would have to be higher, and when thun- - 
derstorms did occur it might naturally be expected that as thunder- 
storms they would not be on the same grand scale. It is impossible to 
record all the characteristics of thunderstorms or even many of them, 
and the items of information which are generally available for those 
who have not been in touch with the storms are the rainfall, the change 
of temperature and occasionally the strength of the wind. "Taking then 

E the rainfall and the change of temperature as tests of the character of 

the numerous thunderstorms which have occurred in Bengal during 

the past season, there can, T think, be no question but that according to 

these tests thunderstorms have been a comparative failure. The 

rainfall has been much lighter than usual, and many thunderstorms 

have caused no rainfall at all. Temperature though it fell during these 

disturbances, changed by smaller amounts than we generally experience. 

"The comparative failure of thunderstorms at Calcutta must have been 

. observed by all, and any information that has reached me from other 

1 parts of Bengal has been to the same effect. I wasinformed by a resident 

x at one of the headquarter stations that on one occasion while the grõund 
temperature below was high, there appeared daily fora week the cloud - 


SN 


whieh is the first sign of the coming thunderstorm. As day after day | 
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the cloud appeared and the storm failed to develop, heavy betting be- 
gan amongst the people with large odds against rainfall. 

I have seen occasional references to the continued absence of rainfall 
in the newspapers, and in a few of these remarks were made as to the 
failure of thunderstorms. As an example of these I may give the fol- 
lowing extract from the Bengalee. “The long continued drought and 
the peculiar character of the clouds which only vanished in dust storms, 
were causing great anxiety. The villagers have suffered most. Those 
who live in towns have very little idea of the commodity which the poor 
rural people call water.” 

“The spell of the season was — yesterday (May 25th) by a 
series of thunderclaps, and the showers that followed both during the day 
and night were very soothing. The change in the atmosphere wrought 
by the downpour is being well enjoyed." 

I might continue this paper by commenting on some of the pecu- 
liarities of the thunderstorms of the past season, more especially of those 
which accompanied the important change about the 25th of May. That 
change began in the east on the 24th, passed over Calcutta between the 
evening of the 25th and the evening of the 26th. But its influence on 
the weather in the western districts of Bengal could not; in my opinion, 
be fully estimated or accounted for without reference to important wea- 
ther changes then in progress in Western and Central India. These 
changes are shown in the table above by the low temperature in South- 
ern India on May 19th or 23rd, in Central India between the 22nd and 
28th, and in the western districts of Bengal during the closing days of 
that month. I think, however, it will be better to defer consideration 
of these matters to another communication. 
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Some new plants from Eastern Asia.—By D. Prat. 
[Received 3rd September. Read 4th November, 1903.) 


While recently engaged in laying into the Calcutta Herbarium a 
number of Eastern Asiatic specimens, the writer has found it necessary to 
prepare descriptions for the following ten plants which are species that 
were either previously undescribed or imperfectly characterised. These 
descriptions he now offers to the Asiatic Society. | 


CONVOLVULACE X. 
ERYCIBE Roxb. 


l. ERYXCIBE ALBIFLORA Hallier f. Bull. Herb. Boiss. v. 1052. A 
large climber over 50 feet long; branches angled, puberulous; branch- 
lets angled, closely rusty-puberulous; leaves elliptic, base wide-cuneate, 
apex abruptly shortly acuminate with an obtuse tip; 3-7 in. long, 
1:25—3 in. wide; chartaceous, glabrous on both surfaces, dark-green 

* above, paler beneath; lateral nerves 7-8 pairs, very oblique, ascending, 
distinct on both surfaces, raised beneath; secondary reticulate venation 
very distinct on both surfaces, but especially beneath ; petiole '4-'G in. 
long, adpressed rusty-pubescent. Flowers in narrow but lax terminal 
panicles of 5-9.flowered cymes; panicles 8-12 in. long, 1'5 in, wide; 
the rachis and peduucles of cymes '1-:25 in. long, adpressed rusty- 
pubescent; pedicels *15 in. long and lanceolate bracteoles rusty-pube- 
scent. Sepals orbicular, rusty-pubescent externally. Corolla white, ‘Sin. 
across; lobes spreading, glabrous internally ; interlobular spaces exter- 
nally densely rusty-pubescent; lobes semicircular, margins undulate. 
Fruit ellipsoid, black, *7 in. long '& in. wide. E. subspicata Prain Journ. 
As. Soc. Beng. lxiii. 2, 8&*(as to the Bootan and Assam plant only); 
O. B. Olarke in Hook. f. Flor. Brit. Ind. iv. 181, partly (as to the 
Silhet plant only); Hallier f. Bull. Herb. Boiss. v. 737. F. paniculata 
Wall. Cat. 1330/1, not of Roxb. 

| Sikkiu : 4.6,000 ft., Hooker! Ryang at 1,500 ft, King! Rungjo, 
f 1,400 ft., King! Booran: at 2000 ft., King! Assam: Gauhati, Griffith 
Golaghat, Mann! Knasia: Mann! Nya bungalow, 2,500 ft., Olarke! 
Srmuer: Gomez; DaSilva (Wall. Cat. 1330). 

p | "phis very distinct species was compared by Wallich with the quito different 
ie” E. paniculata Roxb., and was subsequently issued, from Sikkim, under the same 
namo in the Herb. Ind, Or. of Hooker and Thomson ; fi formi Marea mole De 
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of the E. paniculata of the Flora of British Indis, Recognising ‘ita very marked 
differences it was separated by tho writer in 1894 and incladed by him (Journ. Aa. 
Soc. Beng. Ixiii. 2, 84) in E. subspicata Wall, a species of which there is no 
Wallichian specimen at Calentta. At the same time the writer placed what now 
proves to be the true E. subspicata from Assam and Khasia with E. Princei Wall., 
to which species E, subspicata ia very closely allied, Dr, Hallier, the groatest living 
authority on the difficult family Conrolvulacex, when working at Calcutta accepted 
the writer's identification of this species with E. subspicata, bat (Bull. Herb. Boiss. 
v. 737) threw a doubt on the accuracy of the identification of the specimens from 
Assam and Khasia mentioned above, that had been referred to E. Princei. Working 
subsequently in Enrope Dr. Hallier made the discovery that these latter specimen, 
are examples of the true E. subspicata of Wallich; this being the case, it was 
necessary to provide a new name for the plant which constitutes E. subspicata of the 
Journ. As, Soo. Beng. lxiii. 2, 84. 


It may be mentioned here that among the plants collected by Dr. Henry in the 
Szemao Mountains of S.-W. Yunuan there are four gatherings of what appears to the 
writer to be JE, subspicata Wall., the previously recorded localities for which are 
Assam, Khasia and the Taong Doung Mountains in Burma, These numbers’ are 
Henry 10825, 12514, 12730, 13430. , 


It may also be mentioned that the same collection contains, in Henry 11863, a 
gathering of E. laevigata Wall, previonsly known only from Sikkim, Khasia and 


Jaintea. 

2. EnvcisE Henry Prain. A shrub with spreading shoots, or a 
climber; branches angled, bark fissured, glabrous; branchlets angled, 
glabrous or very sparingly and finely puberulous; leaves elliptic, base 
wide-cuneate, apex rather gradually narrowed to a subacuminate 
apex with obtuse tip; 3 in. long, 2 in, wide; chartaceous, glabrous 
on both surfaces, dark green above, paler Beneath i lateral nerves 6-7 
| pairs, straight not very oblique, visible abore, slightly raised beneath; 
secondary reticulate venation very distinct beneath, obscure above 

petiole *6 in. long, glabrous. Flowers in terminal panicles passing into 

the axils of the uppermost leaves; axillary racemes and individual 

^ branches of panicle 1-l:5 in. long; peduncles :25-5 in. long, sparsely 

mr tact. puberulons as are the main-rachis, the pedicels -l in. long, and the 

ek ovate-lanceolate deciduous minute bracts amd bracteoles. Sépals orbicu- 

M EUER sparingly puberulous externally. Corolla white; lobes spreading, 

ds aca glabrous internally ; interlobular spaces externally densely 

cent; lobules nearly semi-circular, margins entire.  Erycibe n. 3 
d. Bull. Herb. Boiss. v. 737. 

— | | Formosa ; Takow, Ape's Hill, Henry 1884! | 

E - Forpesii Prain. A E tree with long spreading 

les cylindrie, faintly puberulous or glabrous; branchlets 

es sed rusty-pubescent ; leaves ovate-lanceolate to lanceo- 
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surfaces, rather dark-green above, paler beneath ; lateral nerves 4-5 pairs, 
very obliquely ascending, visible below but not at all conspicuous, not 
visible above; secondary venation not visible, Flowers in terminal and 
axillary panicles of 5-7-flowered cymes; terminal panicles 6-8 in. long, 
axillary 4 in. long; main-rachis adpressed rusty-pubescent; peduncles 
of individual cymes short, rusty-pubescent; pedicels slender *2 in, long 
and short lanceolate bracteoles rusty-pubescent. Sepals orbicular, 
sparsely adpressed rusty-pubescent externally. Corolla clouded-white, 
glabrous within, “4 in across; lobes rather deeply divided; interlobular 


spaces closely rusty-pubescent externally ; lobules nearly semi-circular, 


margins erose.  Erycibe n. 24 Hallier f. Bull. Herb. Boiss. v. 739, 

Matava: Sumatra; Lampongs, Gunong Trang, by edge of forest, 
Forbes 1454! 

4, ERYCIBE LEUCOXYLOIDES King MSS. ex Ridl, in Herb. Singap: 
A very large climber with slender cylindric branches, bark fissured and 
covered with a close grey pubescence; branchlets numerous, very slender, 
rather distinctly angled, grey- or rusty-pubescent; leaves subbifarious, 
ovate or ovate-lanceolate, base rounded, apex subacuminate or abruptly 
narrowed to an obtuse tip; 1-1°75 in. long, *4-:6 in. wide, membranous 
or thinly chartaceous, quite glabrous on both surfaces; rather dark- 
green above, paler beneath; secondary nerves about 3 pairs, very 
oblique and hardly visible above except in young leaves, not visible 
beneath even when dry and even when young; petiole 1 in. long, 
grey-pubescent, Flowers axillary, solitary; pedicels *2 in. long, some- 
what recurved in fruit, grey-pubescent, bracteolate under the calyx. 
Sepals orbicular, sparsely pubescent on the centre externally, elsewhere 
glabrous except the ciliate margins. Corolla white, sweet-scented, ‘5 in 
across; interlobular spaces brown-tomentose externally; lobules broad 
semi-orbienlar, entire. Fruit elliptic, black, smooth, glabrous, ‘6 in 
long, *4 in. wide. 

Maraya : Singapur ; climbing in secondary jungle, Hallier! Ridley 
205116897! 10927! Selangor; Kwala Lumpar, Curtis 2402! 

5. ERYXCIBE SAPOTACEA Mallier f, & Prain MSS. in Herb. ‘Calcutta. 
A tree? branches slightly angled, with fissured bark, quite glabrous ; 
leaves elliptic, base cuneate, apex abruptly shortly acuminate with tip 
obtuse; 5 in. long, 2-2:5 iu. wide; firmly coriaceous; quite glabrous on 
both sides, bright-green and glossy above, pale beneath; lateral nerves 
6 pairs, distinct above and rather prominent beneath, secondary reticu- 
late venation very distinct on both surfaces ; petiole ‘5 in. long, glabrous. 
Flowers in few-flowered congested, — subsessile cymes. Sepals 


and Corolla not seen, Fruit ovoid, quite glabrous, the epicarp very 


coriaceous, almost woody, wrinkled and fissured, with a rounded base 
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and conical pointed apex, 2 in. long, 1 in. in diam.: ; fruiting pedicels 3 
in. long, with epidermis fissured like that of the branches: 
PzNANG: Government Hill, Curtis 772! 


A vory distinct and striking species, the flowers of which are as yet anknown. 
In shape the fruit is most like that of E. Grifithii, bat besides being about twice 
the size it has none of the scurfy covering of the fruit of that species. The leaves 
of tho two are very different. | 


6, ERYCIBE CITRINIFLORA Griff. Notul. iv. 284, A small tree, 10-20 
feet high, with strong straggling shoots ; branches terete with numerous 
lenticels, glabrous, bark not fissured ; branchlets terete or faintly angu-* 
lar, finely rusty-pubernulous ; leaves obovate. lanceolate, narrowed from 
the middle or beyond to the cuneate base, rounded or gradually narrow- 
ed to a shortly acuminate apex with obtuse tip; 5-8 in. long, 2-3°5 in. 
wide ; coriaceous, quite glabrous on both sides; lateral nerves 7-8 pairs, 

very faintly impressed above, prominently subalately raised beneath; 
secondary reticulate venation visible but not distinct above, hardly dis- 
cernible beneath; petiole :2 in. long, finely puberulous. Flowers in 
small 12-20-flowered axillary cymes, 5 in. across, in clusters of 3-5; 
peduncles :2-5 in. long, closely rusty-pubescent; pedicels *1 in. long 
closely rusty-pubescent as are the lanceolate bracteoles. Sepals orbicu- 
Tar, rusty-pubescent. Corolla creamy yellow within, “smelling exactly 
like unripe white turnips” (Proudlock), 3 in. across, glabrous within ; 
lobes rather wide; interlobular spaces closely yellowish-brown pube- 
scent externally ; ; lobules ovate, slightly crenulate on their outer margins. 
E. glomerata Clarke in Hook. f. Flor, Brit. Ind, iv. 183 in part, not of 
BL, nor of Wall.; Prain Journ. As. Soc. Beng. Ixiii. 2, 85, not of 
Olarka, nor of Wall., nor of Kurz. B. coriacea Kurz For. Flor. Brit. 
Burm., ii. 213 in — not of Wall. Erycibe n. 28 Hallier f. Bull. 
Herb. Boiss. v. 739. j 
TgNAssERIM: Mergui; Griffith 5881 K.D! Proudlock! Manson! 
-  Pilai, in the Mergui Archipelago, J. Anderson! Tavoy; Laso Rocks, 
^ Shaik Muqim, 302! | * - 
* Always growing close to tho sea. | 
-~ 7. Enmvcimg WarLtcHuü Prain & Hallier f. Bull. Herb. Boiss. v. 
| 382. A small tree; branches cylindric, much verrucosely lenticelled ; 
- branchlets eylindric, dark tawny-pubescent; leaves elliptic or ovate- 
lanceolate, ie cuneate ; ; apex rather gradually narrowed to a shortly 
= acuminate obtas tip, 4-7 in. long, 1 1-5-3 in. wide; thinly coriaceous, 
— above, dark-green, beneath paler and glabrous except the 
e |. midri ana pavan which eyen in adult leaves are beset with 
| | wu Men. lateral nerves 9-11 pairs, straight, very slightly 
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oblique, raised on under surface, impressed ns npper surface; secondary 
reticdlate venation very distinct beneath, obscure above; margin of leaf 
slightly revolute; petiole tawny-pubescent, '15 in. long. Flowers in very 
densely congested axillary cymes, about *5 in. wide ; peduncles very short; 
petioles and bracteoles tawny-pubescent. Sepals orbicular, externally 
tawny-pubescent. Corolla white, *5 in. across; lobes spreading, glabrous 
within; interlobnlar spaces externally tawny-pubescent; lobules wide- 
faleate, margins entire. Fruit ellipsoid, black, glabrous, *75 in. long, *4 
n. wide. Hallier f. Bull. Herb. Boiss, v. 738. E. glomerata Wall. Cat- 
1338; Kurz. For. Flor. Brit. Burm. ii. 213; Clarke in Hook. f. Flor. 
Brit. Ind. iv. 183 (syn. E. citriniflora Griff. excluded), not of BI. 

Boama: Rangoon, Cleghorn 188! Amherst, Falconer 516! | Mergui; 
Griffith Curr. in Hort. Bot. Calcutta, ‘ 26/9/58.” 


The two species Erycibe Wallichii and E. citriniflora nre confused under the 
name E, glomerata in the Flora of British India; it is therefore advisable to give 
here fuller description of both. They were not confounded by Mr. Kurz in the 
Forest Flora of British Burma; Kurz acoepted the one with leaves glabrous beneath 
as EB. coriacea, to which it is indeed very closely related though it is nevertheless 
quite a distinct species; the other, which is Wallich's F. glomerata, he treated na 
trne E. glomerata. 

The writer in Journ. As. Soc. Beng. Ixiii. 2, 85 (1894) could not, on account of 
ita lenves with nerves pubescent beneath, accept Wallich’s E. glomerata as the same” 
thing as Blume's, Unfortunately he tentatively adopted that with glabrous leaves 
as being possibly Blume’s tree, with the result that he provided for the true E. 
glomerata, which ia common in the Malay Peninenin, a new name E. albida, This 
mistake Dr. Hallier has pointed out (Ball. Herb. Boiss. v. 739) and the rectification 
of this mistake rendered it necessary for Hallier and the writer to provide a namo for 
Wallich's erroneous E. glomerata. The adoption of the name E. eitriniflora for the 
tree that ia associated with E. glomerata in the Flora of British India, but that ia - 
different from Wallich's plant, is made in spite of Griffith describing the leaves of 
his tree as "snbglabrous'' only, We have, at Calcutta, examples of both the 
species collected by Griffith at Mergui, and his description of the distinctive odour of 
the flowers tallios so well with that of Proudlock that there can be no doubt as to 
the tree ho intended as E. citriniflora. 


8. ERYCIBE MAGNIFICA "Prain. A strong creeper 80-100 ft. long, 
stem 2-3 in. in diam. ; old branches '75 in. in diam,, still densely tomen- 


tose, quite cylindric, with large pith, branchlets '3 in. in diam., densely 


velvety with a tawny to rusty matted tomentum; leaves elliptic or 
elliptic-obovate, with a narrowly truncate or rounded base, and an 


obtuse or sometimes retuse apex, the margin strongly revolute ; 8-10 in. 








1904.] D. Prain—Some new plants from Eastern Asia. 19 


straight, spreading, 12-15 pairs, rather distinctly looped along the 
margin, prominent beneath, deeply impressed above as is the secondary 
reticulate venation; petiole ‘35 in. long, densely rusty-velvety. Flowers 
in short axillary racemes, sometimes clustered, of close-set 2-3-flowered 
individual cymules; the racemes 1-2 in. long ; peduncles, short pedicels 
and small ovate bracts and bracteoles densely rusty-velvety. Sepals 
orbicular, densely velvety outside, quite glabrous within, coriaceous, in 
fruit *2 in. across. Corolla ‘5 in. across; lobes slightly spreadiag, 
glabrous within and waxy-white or yellow, narrow and deeply divided; 
interlobular spaces densely dark-brown, almost black-velvety pubescent 
externally; lobules very small oblong. Fruit ellipsoid, 1:25 iu. long, 1 
in, in diam., densely softly velvety, of a rich brown colour, 
Perak: Larut, Kunstler 3454! 3879! 6721! 


In the first of his three gatherings Kunstler has noted this as a tree 50-70 feet 
high, but in the two subsequent ones as a large creeper, which is, from the appear- 
ance of the specimens, undoubtedly the case with the first gathering also. 


LETTSOMIA Roxb. 


LETISÓMIA SPHAEROCEPHALA Prain. A shrubby climber; branch- 
es irregularly angled with ridged bark, brownish on young shoots, 
pale-straw coloured on older twigs, sparingly beset with ad pressed 
acicular hairs; leaves ovate-lanceolate, acute, base rounded, purplish 
beneath; very sparingly beset on both surfaces with adpressed hairs; 
length 4-5 in. width 1°5-2 in.; petiole 1-1-25 in., sparsely pubescent 
above with adpressed hairs, Flowers in compact capitate globose cymes, 
15-2 in. across, on long slender peduncles, 2-12 in. long, sparingly 
adpressed pubesceut; surrounded by large orbicular purple involucrant 
sessile bracts, 1'5 in. across, sparsely hirsute externally, quite glabrous 
internally, the individual flowers enveloped in similar but smaller, sub- 
orbicular to spathulate bracteoles 5 iu. long, “25-5 in. wide; pedicels 
short, adpressed-setose. Sepals glabrous externally except at their 
setose apices, the outer subacute, the inner wider obtuse, ‘25 in. long. 
Corolla 775-l in. long, infundibuliform-campanulate, piuk, softly ad- 
pressed-hirsute externally. Berry not seen. Argyreia sphaerocephala 
Prain MSS. — e —— 

. . Perak: Krian, Abu Salama, Gunong Harang Ryah, Scortechini! . 

— —A very striking and remarkable species. The corollas do not appear to be full. 
sized. Scortechini, on the ticket of his Gunong Harang Ryah specimens, haa 
written ''fruit from Hill" but unfortunately the fruiting specimens 
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LARBIATAE. 
NOSEMA Prnin. 


Calyx per anthesin ovatus, fructifer tubulosas haud fenestratus, 2- 
labintus, labiis postico oblongo integro. persistente, antico rotundato 
integro subdeciduo.  Corollae tubus cylindricus fauce parum ampliatus ; 
limbus 2-labiatus, labio postico breviter 3-lobato lobo medio parum 
latiore emarginato, antico paullo breviore oblongo integro concavo. 
Stamina 4 declinata, filamentis liberis, posticis basi dente auctis: 
“antherae confluentia l-loenlares explanatae. Discus antice vix tumens. 
Stylus apice breviter bifidus lobo antico longiore. Nuculae ovoideae, 
laeves. — Herbae erectae. Verticillastri in capitula terminalia 


globosa vel dense cylindracea conferta. "Flores parvuli. Species 3-4, 
Monsunenses. 


Tho genus now described is most nearly allied to the genus Mesgna Bl., the two 
agreeing in the spurred character of the posterior filaments, To the courtesy aud 
kindness of Mr. C. B. Clarke, F.R.S., to whom he had submitted for an expression 
of opinion the proposed new genus, the writer is indebted for the subjoined concise 
and effective diagnosis. 

L Mesona Blume.—Calys with 2 membranous coloured lips, the upper 8-fid, 
the lower entire. Inflorescence interrupted; fraiting calyces fenestrate with trans. 
verse bars, held up on pedicels. | 

II. Nosema Prain.—Oalys with 2 membranous coloured lips, both undivided. 
Inflorescence dense; fruiting calyces not trausversely barred, subsessile, the pedicels 
finally buried in the ugglomerated calyces. 


1. Nosema carirATUM Prain. A branching herb over 15 im. in 
height; stems 4-grooved, with rounded angles, beset with adpressed 
reflexed hairs. Leaves opposite, narrowly oblong, tapering from below 
the middle to the cuneate base with entire margin, margin elsewhere 
finely crenate, apex obtuse or subacute; chartaceous, pubescent on both 
surfaces, but especially on the nerves beneath; lateral nerves 9-10 pairs; 
oblique, straight, rather close-set, conspicuous; length 2.9-5 in., width 
«6.75 in.; petiole pubescent 25 in. long. Flowers in dense terminal 
capitula "25-2 iu. long; calyx in fruit ‘15 in. long, upper lip half as long 
as tube, lower lip less than half as long as upper and soon deciduous ; 
‘tube not fenestrately transversely barred, densely tawny-tomentose with 
spreading hairs ; corolla half as long again as calyx, both lips sparsely 
pubescent externally; stamens exserted, declinate, the posterior pair 
inserted higher up than the anterior and strongly toothed just above their 
bases. Nutlets all ripening, ovoid, glabrous, smooth, 
- - Jxpo-cHiNA: Siam; Kanboerie, T'eysmann! 
| In Herb. Kew. there are two gatherings from Java, by Junghuhn (nu, 8, 61), of 
Which the writer has seen ripe fruite. As to calyx and natlets they agres exactly 
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with the Siam plant, and may prove only a variety, But the inflorescence of the 
_ Java plant is narrower, denser, and more hairy than that of the Siam plant, This 
Java plaut is written up in Herb. Kew. ns Mesona ap. nov. Bentham MSS. [1879] 
and for the moment may bear the name Nosema capitatum YAR,? javanica, C.B. 


Clarke MSS. i 

There nre two other distinct species of Nosema in Herb. Kew, 

2. NOSEMA PRUNELLOIDES C. B. Clarke; leaves ovate-oblong, 1-1:25 
in. long; lateral nerves mostly 7 pairs. Mesona prunelloides Hemsl. in 
Forbes & Hemsl. Journ. Linn, Soc. xxvi. 267, 

Caixa: Pakhoi, Playfair 110. . 

3. Nosema TONKINENSE, O. B. Olarke MSS.; leaves narrow- oblong, 
up to 1°45 in. long, '25 in. wide; lateral nerves about 9 pairs. Mesona 
chinensis Herb. Kew. partim, non. Benth. 

INpo-cHINA: Touking; Balansa, 993. 


Novicie Indice XXI. An undescribed Indian Musa.—By D. Prats. 
[Read 2nd December, 1903.] | 


— Three years ago a native collector in the service of the Royal 
Botanie Garden, Shibpur, sent to Calcutta the rootstocks of a Musa 
from the Jaboca Naga country. The plant has thriven well and has 
recently flowered. As the species is very different from any Musa 
.—— hitherto in cultivation in the Royal Botanic Garden, is unrepresented in 
the herbarium collections either at Kew or at Calcutta, and is undes- 
eribed in Mr. Baker's Synopsis of the Gengra and Species of 9Musem or in 
Professor Schumann's article Musacem in Engler's Pflanzenreich, a 
_ formal description of the plant is herewith offered to the Society. 
a Musa (8 Eumusa) Nacensium Prain sp. nov. Herba, stolonifera, 
7 vy Ehinite. perenni caule sub-cylindrico ultra 6-metrali, innovationibus 
=  glnucissimis, . Folia petiolata laminis longitudine ultra 3-metralibus, 
(— sursum viridibus nitidis, subtus densissime glaucis Inflorescentia ter- 
 minalis,. nutans ; rachi ultra 2-metrali, glabra; bracteis oblongo-lanceo- 
, inferioribus 20-24 om. longis, 10 cm. latis, summis 15-18 cm. 
is, externe lateritio-miniatis, intus nitidis aurantiacis, 
| 2.soxiat d tior, Flore - inferiores per- 
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pauci tantum feminei; perigonio aurantiaco 6 cm. longo, 1:25 cm. lato, 
loborum exteriorum 2 parte libera 1:5 cm. longo basi 3 mm. lata 
anguste lanceolata, interiorum 2 parte libera 6 mm. longa basi 2:5 mm. 
lata ; tepalo libero albo fere pellucido versus apicem minopere primulino, 
ovato-lanceolato, 3 em. longo, 1*5 cm. lato, basi rotundato, apice acuto 
rarius acuminato integro vel nonnunquam indistincte trilobato ; 
staminibus perfectis 5, +5 cm. longis, filamentis crassiuseulis pallide 
flavis 1:25 em. longis, antheris 3:25 cm. longis connectivoque pallide auran- 
tiacis, pollinis granulis albis globosis lævibus, stamine sexto ad stamin- 
"odium subulatum flavum 5 mm. longum reducto; ovario sepe 2-loculari 
stylo filiformi cylindrico pallide flavo 5 cm. longo, stigmate 6-lobo 
clavato; ovulis numerosis anatropis. Fructus anguste clavato-oblongus, 
distincte angulatus, viridis, levis, exsuccus, 12-15 cm. longus, 3 cm. 
latus, longius stipitatus, ad rachin virgatim approximatus; seminibus 
irregulariter tessaroideis 11 mm. longis, 8 mm. latis, 6 mm. crassis, 
testa ossea brunneo-nigra, praeter area circumhilaris alba. 
Assam : in montibus Nagensibus orientalibus in ditione Jaboca dicta, 
Abdul Huq ! 


This very fine species in habit much resembles the common Musa paradisiaca 
Linu., SUBSPECIES seminifera Lour., VAR. pruinosa King, from Sikkim, with which it 
moreover agrees in height, in having the leaves very densely glaucous beneath, and 
in having tho fruit distinctly angular. The two are however different as regards the 
colour of the bracts which in the Sikkim plant are violet-purple, in the present 
species are of a warm ‘Indian red" outside and a bright shining orange colour 
inside. The stem in the Naga plant is more gracefol and slender than in the 
Sikkim one. The most salient difference however is in the fruits which in the 
Sikkim plant are stouter and are recurved as in all other varieties of M. paradisiaca, 
whereas in M. Nagensium they point persistently forward and downward in the 
direction of the apex of the long pendulous rachis; the rachis too in the Naga plant 
i» much more slender and the bracts are much more remote than is ever the case in 
M. paradisiaca; the cone formed by the bracts is consequently longer, narrower and 
more sharply pointed in the Naga plant than in M, paradisiaca. Another nearly 
related specjes is Musa glauca Roxb. from Burma, which however differs greatly in 
the colour of its bracts which afe almost green, in the size of its leaves, which are 
less than 2 metres long; and in the shape of its fruit which is ellipsoid and not 
angular, aud though wider (5 om.) than in the Naga plant is only 9 cm, long and is 
. not stipitate. | 


— J | wi e | 


E » +. ‘ " 
* £80(tc* +. Y ia ui. 








1904. ] D. Prain—An undescribed Araliaceonk Genus. 23 


Novicim Indicae XXII. An undescribed Araliaceous Genus from Upper 
Burma.— By D. Prat. 


Wita Prare I. 
[Read 2nd December, 1903.] 


Among the plants obtained by a native collector of the Royal 
Botanic Garden, Calcutta, while working in the Kachin Hills under the 
kind supervision of Lieutenant Cruddas, S.C. Commandant of the 
Military Police Battalion at Myitkyiua, one of the most striking is a 
hitherto uncharacterised Araliaceous plant which cannot be referred to 
any known genus of the order. The necessary generic definition, and 
a detailed description of the species on which the new genus is based, 
are herewith submitted to the Asiatic Society. 


WOODBURNIA Prat. 


Calycis margo longissime 7-10-dentatus. Petala 5, valvata. 
Stamina 5, antherw oblongs. Discus crassior. Ovarium 8-13-locu- 
lare; styli in columnam cylindricam coaliti; stigmatibus ad apicem 
sursum spectantibus. Fructus (immaturus) ovoidens.—Arbuscula nen- 
leata. Folia digitato-palmata. Umbelle axillares simplices solitariz 
pendule pro ordine pregrandes.  Bracteole magne lanceolate. Pedi- 
celli cum flore continui. 

Species singula montium Kachin nucupatorum incola, speciei nulli 
generum adhue motorum arcte affinis ideoque pro specie generis cujus- 
dam novi typica habenda. 

"WOODBURNIA PENDULIFLORA Pratn. Arbuscula 4-5-metralis, cau- 
dice simplici aculeato. Folia circa 20 ad eadicis verticem mggregata, 
digitato-palmata ; petiolis crassis 60 cm. . longis, laminis ambitu fere 
circularibus 75 em. latis; petiolulis 15 em. longis, alis interpetiolulari- 





j bna. coriaceis margine integerrimis, supra intense viridibns glabris, 

subtus pallidioribus nervis parce pubescentibus ceterum fere glabris, 
bo prorsus arcte connatis; segmentis alarum singulis 8 cm. latis sub- 
| horizontaliter 10-19-nervis ; ; lobis vel foliolis oblongis, apice acutis 


RE 


790 cm. longis 14 cm. latis, margine basi late cuneata vel subtruncata 
aie integra excepta argute irregulariterque serrato, coriaceis, supra indu- 
S mento stellato - mox deciduo sparse obsitis, subtus praesertim secna 

nervos tomento vinipliot indutis, nervis subbasalibus 5, mediano tamen 
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iterum nervos 8-10 utrinque emittente. Inflorescentia simplex um- 
bellata; pedunculis axillaribus, pendulis, dense rufo-velutinis aculeisque 
reeurvis gracilioribus irregulariter obsitis, 60 em. longis, 1:5 om. crassis; 
umbellis ultra 50-floris. Flores longe pedicellati; pedicellis 6-10 
em. longis, apice cum flore continuis ibique 5 cm. crassis, tomento 
simplici dense contexto prorsus velutinis; bracteolis lanceolatis 2-3:5 
em. longis, basi 5 mm. latis, supra glabrescentibus, subtus dense 
velutinis. Calyx turbinatus 1:25 cm. longus, 1 em. latus dense rufo- 
velutinus; dentibus 7-10 lanceolatis squilongis, 2:5 em. longis, basi 
«i mm, latis, minute sed dense velutinis, Petala 5, induplicato-valvata, 
apice subspathulata rotundata, extus puberula intus glabra, 1 cm. 
longa, 3'5 mm. lata. Stamina 5, filamentis gracilibus, antheris oblongis 
versatilibus. Ovarium 8-15-loculare; stylis in columnam cylindri- 
cam centralem glabram 1:5 cm. longam connatis, stigmatibus apicalibus 
minutis sursum spectantibus ; ovulis in loculis singulis solitariis ab apice 
loculorum pendulis. Fructus, hand maturus, subdrupaceus. 

Burma: Kachin; inter Sadon et Myitkyina, alt. 4500’, Shaik 
Muqim ! 

This very striking plant has the habit, appearance and much the 
foliage of Trevesia palmata and Brassaiopsis palmata. The simple 
umbels are, however, very unusnal in the order Araliacaw and equally 
unusual are the very large flowers, the only genus inviting comparison 
in this respect being the widely different genus T7'upidanthus. The 
absence of ripe seeds is unfortunate since it prevents us from definitely 
deciding whether the genus should be referred to the Panacew or the 
Hederew ; the probability, however, is that it belongs to the. former 
series. 

The genus is dedicated to the memory of onr lamented former 
President, H.H. Sir John Woodburn, K.C.5.1. 


EXPLANATION OF PraATE I. 


Woodburnia pendaliflora Prain. 


1, Single lobe of leaf, with portion of interpetiolular wings, x 4; 2, an inflores- 
gence, x $; 3, single flower, nat. síze; 4, flower, dissected, showing stellate 
calyx-lobes, petals and stamens (removed), disc, and style, nat, size; 5, transverse 
section of top of ovary ; 6, vertical section of ovary, 7, half of ovary in transverse 
section, showing attachment of ovales, enlarged ; 8, ovule, x 4. 
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On the Life- History and habits of the moth Duomitus lenconotus, Walker 
in Calcutta.—By E. P. STEBBING. 


[Read 4th November, 1903.]! 


I propose in this paper to make a few remarks upon the life his- 

tory of a moth, by name Duomitus leuconotus, Wik. about whose larval 

-and pupal stages little would appear to have been observed or placed 
upon record. 

Duomitus leuconotus is one of the wood-boring moths belonging to 

the family Cossid@. Turning to Hampson’ s Moths in Blanford's Fauna of 

British. India we find that but six genera of this family are at present 

— — known in India: Qossus, Duomitus, Azygophleps, Eremocossus, Bhragma- 

" tecia, and. Zeuzera. This paucity in the known genera of the fumily is 

MP carried into ihe described species of which a list of but twenty-three are 

known, the numbers per family being ns follows: Qossus 6, Duomitus 6, 

- i: A phleps 3, 4 Zeuzera 5, Phragmatecta 2, and Eremocossus 1. About the 

| inbits. of t the majority of these species little is known. It is pro- 

ible that r n st Jd if not all, the larvm live and feed in the wood of 

and some of them may spend. severnl years in this manner before 

In most instances, however, neither the larvae nor 


| delayed by proofs having to bo sent to England, 
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pupm have yet been discovered and described. While, however, this is 
the rule in the family, there are two notable exceptions, in each of these 
cases the insects being of economic importance. Duomttus niger, an 
insect closely allied to the species we are considering in this paper, 
is the moth whose larva is known as the ‘Black Borer’ of Coffee- 
planters, and has proved a source of considerable loss on Coffee estates, 
whilst Zeuzera cofes, the moth whose larva is known as the Red-Borer 
(called by Hampson White-Borer!), commits great destruction in 
Southern India and is a pest well-known to Coffee-planters. Tho 

- life-histories and habits of these two insects are more or less well 
known. Of the other representatives of the family in the Indian 
Region we have, however, little on record save the descriptions of the 
moth, in some cases both the @ and 9 of a species having been des- 
cribed, in others the description of the d or the 2 only being extant. 
During the last few months I have had an opportunity here in Calentta 
of working out a portion of the life-history of one of the other known 
species of Duomitus, that bearing the name of D. leuconotus, Walker, 
and my observations are recorded below. 

The moth of which descriptions of both male and female nre given 
by Hampson in the Fauna is a large, stout, striking-looking insect with 
a white thorax and greyish mottled wiugs. Hampson gives the wing 

$ expansein the d as varying from 98-128 millim, that of the 9 being 
given as 180 millims. The specimens obtained by me this year show 
that there is a very much greater variation in size in both sexes, The 
following dimensions of 32 moths all taken from the same tree are, I 
think, well worthy of being placed upon record :— 






Expanse of wings Expanse of wings 
in d in 9 
BO millims .., ARP . 116 millims. 
1404 -y oes ev — Boc 
Tt) x, ca ave i" BB 
ü 1 v 90 " or . * 77 " 
n. BS X seu iU uu 
E 7859.5, T I sie 1005, 
* 90 ,, - * air dau 
ES 95 p TT 2 Jon S825 
M. « 82 T s.. I zr 84 T] | 
; . 73 " ee s.. ree 96 » TS i 
= 1 Tho real * White Borer’ ia tho larva of a Cerambyx beetle. Vide my ‘ Noto on | 
ES ; Sandal wood boring insects of Madras’ published in the Appendix Sories of the 
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Expanse of wings Expanse of wings 
in d in 9 
70 millims  ,.. J .. 108 millims. 
R5 "A i T ec Leo i5 
75-1. TT o we COD 4 
99 An *-— T? ras! 4 MIO is 
“a” ss ye iR ge BOL xe 
7 ži — — — 85 aca 
d —70 to 110 * —* * 9 —77 to 125 as 


The nbove figures show the very great variation in size to be found * 


in both sexes. 

Neither larva nor pupa appear to havo been previously described. 

Larva (almost half-grown).—General tint, a dark flesh colour 
with brown head, yellow prothoracic segment edged in front with black 
with a few black specks behind; canary-yellow mesothorax and flesh- 
coloured metathorax. Following eight segments are flesh-coloured, 
lighter at junction of segments. Last segment is canary-yellow, becom- 
ing orange-yellow at extremity. 

1 The head is dark chestnut-brown anteriorly, shining, chitinons, 
ovate, and large; mouth parts black, antenna short, 3-jointed, yellow- 
brown. Posteriorly head shades off into pale-brown and yellow. It is 
followed by a large prothoracic shield which is hard and chitinous and 
shining, slightly convex. The chitin terminates at the sides, the under- 
surface of prothorax being canary-yellow in colour and soft. The large 
chitinous shield is ovate, anterior margin straight, posterior ovate: 
elliptical. At the posterior edge of the thoracic plate is an elliptical 
circle of small raised spikes or spade-like protruberances, doubtless used 


: to shovel out of the way wood refuse and perhaps for scraping purposes. 

| They are set backwards and are club-shaped. Behind these are a num- - 

r bor of minute black spots placed in a crescent-shaped manuer on the 

1 mesothorax, the angles pointing forwards. The mesothorax is much 
" = . narrower and smaller and with a quite soft kin. The following seg- 

|J A ments are equal in size, about a third less in diameter than the prothorax, 


‘and have a few scattered black tubercles on them, each bearing a thin 

white hair. - The last segment tapers to a blunt point. 

ras Month parts pale-yellow beneath. Thorax beneath dark canary- 

= yellow and rest of segments dark-yellow. Thoracic legs canary-yellow, 
= pro-legs dark-yellow, flat and thick, Length 1j incb. 

= = PPupa—Sub-eylindrical, stout. Dark chestnut-brown to almost 













TIN m SOTA 1 | 
ES A  : tC 
ing covers, eyes, nniennæ and legs well marked on outes 


9 d 





ACCU. 





a 
28 E. P. Stebbing—Life-Hist., §-c., of moth Duomitus leuconotus. (No. 2, 


covering. Stigmata black with a circular orange edging. Nine dorsal 
segments plainly visible, and 5 ventral ones. 

Length 2 to 2} inches. Size very variable. 

The moths appear on the wing in the latter half of September, and 
are to be found duriug the remainder of that month and on up to about 
the third week in October. They are extremely sluggish during the 
daytime, but are powerful fliers at night. In the day they are to be 
found clinging to the bark of trees which their general colouration 
greatly resembles, thus serving to protect them from the attacks of 
enemies. The male lives but a few days and dies after pairing with the 

~ female. The latter lays ber eggs, which are small, yellowish and 
deposited in irregular-shaped masses stuck together with some siccable 
material upon the bark of trees. She dies as soon as she has finished 
ovipositing. Examination of attacked trees has shown that these eggs 
are laid anywhere upon the woody parts of the tree, and that the young 
larvæ on hatching out bore straight throngh the bark to the sap-wood 
and feed in this for a time, subsequently going into the hard wood of 
the stem or branch. The mortality amongst the young larve must be 
very high since it would be quite impossible for any one tree to support 
the large number of larve the eggs of a single moth gives rise to, it being 
4 remembered that almost the whole of tbis stage is spent feeding in the 
e wood. The larva almost certainly spends not less than two years 
| feeding in the wood of the tree. The evidence for this assertion was 
found in the case of a tree which had practically been killed by the 
insects. Mature pups and moths were taken from this tree and also 
two half-grown (or less) larve. Since the moths only issue in Sep- - 
tember-October it is evident that these larvew hatched from eggs laid « 
at the very latest in the year beforo. 
The larva bores in an irregular manner in the wood, the tunne] 
id having apparently no regular or definite direction. The tunnel increases 
in diameter with the growth of the grub, finally measuring over half 
ES an inch across. It is packed with the wood sawdust and excreta of 
Bad the larva. When fullgrown the larva carries its tunnel to the outside, 
an To 2 boring a hole through the bark, and this hole will be observable on the a 
|» ontside owing to the fresh snywdust to be seen just below it on the bark 
^ mu of the tree. Having thus prepared an exit, the caterpillar larva backs | 
J down its tunnel for a distance of 2-3 inches (this space being kept quite : 
H. free: of wood particles) and spins a stout web-like serics of strands. ot aa 
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= coarse yellowish-brown silk across and below the month, thus e Fectu: 
- ally preventing any intruder, entering the tunnel from onteidat getting: wert 
— near it. The larva then pupates. These strands of — silkere- — 
TS ery charactristio of the popetion — Duomitus, The: upal: stage is 
E. du 


z & aA 
n imo d i N . T i ~ a " 4 
Pd i » 1 
i» = 
ror WE 


A 















J q oe - 
@ d - 
-— 4 


AA r 
' "t I P P L3 LL 








i. - 
ey ae 





- . 


LU 





















1904.] E. P. Stebbing—Life-Hist., &c., of moth Duomitus leuconotus. 29 


probably a short one—at the most from six weeks to two months. Pup» 
were found fully mature and also but newly changed from larve early 
in September, but they had all issued by the end of the third week in 
the following month. The hole bored to the outside by the larva is 
more or less vertical, only inclining to the horizontal just near the bark, 
so that the pupa, when the moth is ready to emerge, creeps up the 
.tunnel and projects from it at an angle at right angles to the stem of 
the tree. In doing this the pupa bends over at an angle, the upper 
half being almost horizontal, whilst the lower portion remains in the 
almost perpendicular tunnel. The pupal skin then splits down at ite 
anterior end both dorsally and ventrally as far as the posterior edge of" 
the last thoracic segments aud the moth crawls out. In the cleavage 
the head and antennal covering comes away as one piece, 

It has been said that the laryvæ live in the wood of living trees, and 
observations have shown that they will desert trees which have been cut 
down and the wood of which has consequently begun to dry. On the 
22nd September of this year my atteution was drawn to a small Cassia 
nodosa in the Indian Museum compound, which was evidently in a dying 
condition, the spring crop of leaves having all dropped aud no new ones 
having replaced them. Examination showed that the tree was infested 
by this. moth, several holes with half-protruding empty pupal cases 
being perceivable, The tree was but 15 feet high with a girth of 
twenty inches at the base, It was much branched all the way up and had 
A whippy spreading crown. I had this tree cut down and placed in a 
large wire gauze cage. In addition to two half (or less) grown larvæ 
and some live pups (taken to preserve in spirits) the following moths 
were obtained from the stem as they issued on the dates noted. [A 
portion of this stem, with the empty’ pupal cases in situ protruding 
from the bark, is now exhibited in the Insect Pest Gallery at the 
Museum; the other half will be sent to the British Museum.] 
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Date of issue. d Q 
Sth October, 1903 T iv ^34 l 
LOth +? + * l 2 
16th = Vd =" 1 
Total vx: ALO 16 232 moths. 








„In addition to these 32 moths there were two others which never 
acquired their proper wings on issuing, probably due to the handling 
the chrysalids received. It is probable that at least 40 moths left this 
tree during September and October. 

In addition to the small Cassia nodosa tree, which may be said to 
have been killed by this insect during the present year, a much larger 
tree some 35 feet high and three feet in girth has been attacked, 
more especially at its base, as evideuced by several empty pupal cases 
protruding from the bark surface. 

The moth was noticed in various parts of Calcutta during the 
above-mentioned weeks, and was evidently this year fairly abundant. 
We have yet to discover what other trees it infests in addition to the 
Cassia nodosa which Major Prain, who very kindly identified the tree 
for me, tells me was originally sent to the Museum from the Royal 
Botanic Gardens at Sibpur. 


















The Cyclone in the Bay of Bengal, between the 13th and 15th November, . 
1903,—By C. Lirrrg, Esq. 
s . With fonr plates. 


[Rend 2nd March, 1904.]! 


In the early days of meteorological study in India, a first place 
was naturally given to the cyclone, and numerous discussions of more 
or less remarkable examples of cyclonic storms are on record. Piddipg- 
ton, Blanford, Wilson, Pedler, and last but not least, Sir J. Eliot have 
added to that record, of which a summary may be found in the Hand- — 
E book of cyclonic storms by the last-named. A reference to the original T 

|  amemoirs will show that the investigators, at all events the later ones, | | 
J overlooked not the smallest details, with tho result that these details 
almost appear to be the main object of the discussion. But that 


l 4 
| -— 
[| 


iad carried with it its own cure. Now it is recognised that many 





a 
L] 
4 * 14 
dw 
i 





ha 
= L Publication delayed by proofs bating to be sent to England. 
7 - Pt 


J— x 





mu 
' * ae AES s | E aot d ULM 
" E d 
| ‘> im t AR bea 
E CR e p ae 
p Lt io L "m | bh 










A" LJ 
& > e 
B v "lh. - 


3 ao} 





V 








1904.) C. Little—Cyclone in the Bay of Bengal. 81 


of the details are unimportant in their bearing on the grand central 
problem of the cyclone, As a consequence, a cyclonic storm such as that 
of the 14th November last, receives less voluminous attention now than 
it would have done fifteen or twenty years ago. 

I have a two-fold purpose in offering this brief paper for publica- 
tion :— 

(1) To show by means of the experiences of the Steamers Madura 
and Pentakota, one from Calcutta to Rangoon, the other from 
Rangoon to Calcutta, how difficult it is to avoid the dangerous 
central area of cyclones by a study and application of the 
rules given in Sir J. Eliot’s Handbook, even supplemented by 
such local observation as is possible in stormy weather. 

(2) To point out that the peculiarity called ** recurving," present 
in all severe cyclones, has never been investigated or ex- 
plained, and that until more is known regarding that part 
of the cyclonic phenomenon, rules may enable seamen to evade 
imaginary cyclones where no danger exists, but will be of 
little avail in dangerous storms. 


In the introduction to the Second Edition of the Handbook of 
Cyclonic Storms, Sir J. Eliot says :— 

Ys By following these or similar instructions he (the mariner) will, 
in the great majority of cases, if not in all, when he is in- 
volved in cyclonic weather in the Bay of Bengal, be enabled 
to avoid the inner storm area of dangerous winds, and fierce 
squalls and rapid shifts of wind," 

“T may here point out that my aim throughout the book has not 
been to give hard and fast rules, the observance of which will 
ennble any seaman to pursue the safest course when he meets 
with a cyclonic storm in the Bay of Bengal. I do not believe 
it is possible to draw up rules which will be of use without 
the co-operation of the full intelligence of the person who 

-— > wishes. to employ the experience embodied in any series of 
re . rules drawn up for his guidance,” 


1 

Le As I understand the above remarks, the difficulty is not considered 
—J (Oto be as regards the reliability of the rules, but as regards the “ full 
.  . intelli, gence of the person." Now, in my opinion, and it is based on 

| . . fifteen yeara experience not only of telegraphed reports but of personal 
on, rules mre quite useless in the case of a storm such as that — 
vember, and will continue to be useless until one is added — 

ilox to estimate the amount of recurving. Until then 
f the: snilor c cannot be implicated, 
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When I use the expression personal observation, I do not wish it 

to be understood that that part of my experience was gained at sen, I 

refer to storms which have recurved over Lower Bengal. In all cases, 
whether at sea or om land, I have seen no reliable indication supplied 

by the telegraphed reports, on which could be based any statement 
beforehand that the storm will recurve. But that recurving is readily 

shown afterwards by ground-level observations. Now, because the 
recürving is so readily shown, and because the result of it may be that 

ships or, ports, to all appearance free from danger, become involved in 

«the storm, the onus of proving that this occurrence could not be fore- 

seen may at any time fall upon some individual ill-prepared to meet the 
charge. It, therefore, appears to me to be important that it should be 

fully recognised that, as far as present-day knowledge of storms goes, 
recurving can be neither foreseen nor provided against. In support of 

this belief I put forward the cyclonic storm of November 14th last, and 

the tracks of the two steamers. This is not, it should be understood, 

the only storm in the period over which my experience extends, that 

migbt be brought forward as evidence in favour of my contention. 

But a rapidly-moving cyclone, such as the one of the 14th November, 

last was, with the accident of two ships moving from opposite dinec- 

tions on the outer boundary of the storm at noon and involved in the 

* hurricane area before midnight, gives a very rare combination—so rare 
that full advantage should be taken of the lessons to be extracted. It 

will be seen that both ships, under entirely different circumstances, con- 

tinued steering almost directly towards the storm area, and this is 

more remarkable in the case of the Madura, because everything was 

done that a study of the rules laid down by Sir J. Eliot in the Hand- 

book and “the full co-operation of the intelligence of the person" 

could do to keep away from the storm centre. It should be remem- 

bered that these ships were navigated by men who ‘have had many 

years’ experience of weather in the north of the Bay, who have made 

a careful study of the historical survey of the various storms in the 
Handbook, and have been compelled by circumstances to watch weather 
changes very carefully. It should also be remembered that besides the 
Captain of the ship there was on each vessel a member of the Hooghly 

Pilot Service, whose members are specially acquainted with weather 
é conditions in the north of the Bay. My information was in the first - 
instance received from Mr. Thorpe, of that Service, who was on board | 

. the Madura; and such facts as have reached me since have all tended. 
| to confirm my opinion that the statement of the first page of the 
— — Handbook, that in the great majority of cases, if not in all, the mariner i 
HES will be enabled, by following these instructions, to avoid the storm  ž 
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aren, will not be true until — have accounted for the part 
of the phenomenon called *' reourving ” ' recurvature.’ 

I have attempted to show in — — that the recurviog of 
depressions over Central and Northern India is associated with impor- 
tant variations in rainfall distribution in India, Its farther importauce, 
as & feature of all severe cyclones in the north of the Bay, has, I believe, - 
merely to be recognised to show that this phenomenen of recurving ig 
the most important meteorological problem at present awaiting solu- 
tion. I consider, therefore, that it cannot be too often repeated that 
the explanation cannot be supplied by an examination of registers only, 
It is, in all probability, an effect joiutly dependent on changes indicated 
by the ground level instruments, and on the upper strata of the atmos- 
phere. Should that assumption be correct, its solution must, of a cer- 
tainty, await observation of the upper strata, and those interested must 
remain satisfied that no forecast except of the most general kind is pos- 
sible where recurving is an element to be considered, 

The following is an account of the experiences of the S.S. 
Madura on the yoyage from Calcutta to Rangoon :— 

“Left moorings at 7-0 a.m. 14th, and proceeded down the river, 
where after an uneventful trip we passed Saugor at 2-0 r.w. The 
weather signals hoisted there were somewhat hasty, L standing for the 
part of the Bay we were going to, which means strange winds and pro- 
bable squally weather, forming apparently part of a cyclonic whirl; but 
the weather looked so fine that no one was anxious. At 5 p.m. Captain 
took charge, and we headed away for the Algaada, weather remaining 
very fine, and with the exception of a slight southerly swell, perfectly 
calm. Sunset that evening was a sight to behold, being a most magni- 
ficent one—clouds soft and woolly in long streaks across the sky, packed 
close together, being lighted into an extraordinary glow of deep blood- 
red which lasted for some considerable time. Everyone went to bed 
early, expecting a pleasant trip, and the weather for the first part of the 
night remained calm and fine; but towards morning it steadily-began to 
get worse, the wind which had been blowing S.E. and E.S.E. backing 
round to East till at 4a strong East breeze was blowing, and a mode- 
— rate to rough sea was running, and the weather overcast and rainy. 6-0— 
The wind was still E. but the weather was thickening ; at 7-O the wind 
nnd weather much the same; ab 7-45 the wind back to E.N.E. with 
increasing force and heavier sea aud a nasty swell from S. It being 
certain now that & cyclone was approaching, the vessel was hove to, to 
mee what direction the storm was travelling ; at 8-0 Bar. 29:56, the wind 
was still E. N.E., making the storm S.S. W. of us; a strong wind was 
J. It: 
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blowing and hard squalls with continuous rain. High head sea and 
heavy swell from S, 10-0— Bar: keeping steady, wind hauled E. x N., but 
the weather did not improve .11-30—Bar : 29°84, altered course E. x S, 
storm centre then bearing SW. xS. from the direction of the wind. 
12-0— Wind stil E.x N., strong wind and high sea with very heavy 
squalls, Bar: 29:80. 1-0—Wind back to E.N.E. 2.0— Bar: 29°75, 
wind N.E. and the weather getting worse, showing storm was crossing 
our bows. Altered course toS.W. and went full speed. 2-5, wind back 
N.N.E, and the swell which was very heavy came from S.S.E. 2-25, 
wind hauled E.N.E. 3-0 Bar: 29:60, wind back for a few minutes to 
N.N.E.but wentronnd almost at once to E.N.E. 3-25, Bar: 29:50, wind 
E.N.E. 3-40, wind E, both wind and sea decreasing but heavy swell 
from S.8.W., which taken with the hauling of the wind and the rapid 
fall of the Bar. showed storm was setting nearer and crossing our bows, 
so altered course S.E., having run 18 miles on the previous course: the 
Bar. now remained steady for a bit but then commenced to fall and the 
weather to get very much worse. At 4 Bur: 29°45, wind backing 
again to E.N.E., very strong, with a high confused sea and heavy swell 
from S.S.W. 5-10, Bar: 29:40, wind again backed to N.E. and weather 
got worse and worse, showing that storm had probably recurved and 
was coming towards us. So the course was again altered to S.W. At 
5-15 a terrific squall struck the vessel with hurricane force N.N.E., 
carrying away awnings, after boat and doing damage generally ; this 
kept on with unabated force till 7-15, when the wiud which gradually 
backed from N.N.E. througH N to N.N.W. suddenly shifted to N.W., 
and the Bar: which was pumping badly from 29:35 to 29:40 suddenly 
jumped up a tenth and a half; from this tbe wenther rapidly improved, 
the vessel being kept before the wind until at 8-30 with the wind still 
N.W.; Bar: rising we went on our course again full speed." 
The accompanying charts show more clearly — 


(1) that from 8 a.m. of the 15th, when the centre of the cyclone 
was about 200 miles distant, until B r.M, of the same day when 


the centre had passed to the north-east of the vessel, the 
officers were engaged in a continued effort to follow the instruc- 
tions of the Handbook. 

(2) that the general effect of trying to follow tlie rules, was not to 
keep the ship away from the storm area, but to carry her 
directly towards the approaching centre. 

(3) that the failure to avoid the storm centre was due to the re- 
curving which is 80 conspicuous a feature of the storm. | 

It may be said that recurving is so frequently present in cyclones 

-in November that it should have been possible to allow for it on this 
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occasion, In my opinion recurving is present in all sovere cyclones, but 
it occurs in grent variety of degree. Anyone sceptical on this point has 
only to look at plate XLVII of the Handbook, 2nd edition, and he 
will find there the tracks of the eight severe cyclones described in the 
text. The chief feature is that no two are alike, and that not one is 
like the track of the cyclone of the 14th November. 

í If it had been possible to estimate on Sir J. Eliot's system of 
forecasting, that is, by considering changes of pressure and variations 
from the normal, what the future of the storm would be, it might be 
expected that it would be shown in the Indian Daily Weather Review 
for those days. The opinions therein expressed are arrived at on lines 
laid down by him, and by subordinates directly responsible to him. 
Reference is made to the numbers from November 13th to 15th, from 
which the following extracts are made. 

November 13th. 

“The fall of pressure is perhaps most significant at the const 
‘stations round the Bay, as it has been accompanied with a change in 
the direction of the winds.'' 

“The change in the direction of the winds on the Coromandel and 
Circars coasts makes it probable that rain will decrease during the day 
in the south of the Peninsula." 

November 14th. 

“ Another general fall of pressure has taken place and the full 
has been rapid on the Orissa and North Ganjam coasts......A depres- 
sion is forming in the Bay of Bengal and pressure is in considerable to 
large defeot nt the stations round the North of the Bay.” — 

- “Winds are strong at Diamond Island and are cyclonic in direc- 
tion round the Bay, though the circulation is not well defined.” 

“The depression in the Bay will probably intensify during the 
day. It is apparently advancing in a northerly direction.” 
























. " Winds show a cyclonic circulation round the depression in the 
|. morth-e o Bay......" | | 

row ie on in the north-east of the Bay will probably cross 
~ tho coast the day and fill up rapidly.” 





arks are all that were made regardiog the storm on 
| to. They appear to me to show— à 

| the Madura was within 200 miles of tho centre 
urbance sufficiently wide-spread to affect the whole of 
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the northern coast of the Bay, the only indication that could 
be given on Sir J. Eliot’s system was that “a depression 
has begun to form over the Bay." 

(2) the chief indication given was that the coast most affected at 

B a.m. on the 14th, and therefore the probable objective of the 
approaching storm was the Orissa and North Ganjam const. 
With this may be compared the statement in the report of 
the Madura that at 3-30 r.m. on the 14th the storm had 
crossed, the bows of the ship then steaming south-west, the 
course being immediately afterwards changed to south-east. 

(3) that neither from the coast observations at 8 a.m. nor from 

the observations made on the ship up to 3-30 p.m. of the 14th 
was it possible to say that the storm was moving in a direction 
with an easterly element. 

I believe the above remarks show clearly that, so far from Sir J. 
Eliot's statement being correct, that the inner storm area can be avoided, 
it is in the present state of our knowledge of meteorology a matter of -~ 
good fortune rather than ôf management that ships are not more fre- 
quently involved in severe storms. Luckily severe storms are rare, 
their danger extends over a small area, and the rapid rate at which 
they move further diminishes the risk of many vessels becoming in- 
volved. 

There is another matter on which this question of recurving bears 
with no small importance, that is, the storm warning of ports. My 
practice has been, when a storm such as the cyclone of the 14th Nov- 
ember 1903, or the Chittagong cyclone of October 1897, entera the 
north of the Bay, to issue warnings to all the ports in the north of the 
Bay. It must be obvious that this storm of the 14th November last, 
might have struck the land at the mouth of the Hooghly, or Chitta- 
gong or Akyab according to the amount of recurving. I had the same 
difficulty with the cyclone of November 26th 1901, which came on the 
mouth of the Hooghly and which residents of Calcutta will remember 
passed a little to the west of this city. 

! The result of this system of warning is that the port affected is 
generally warned beforehand, but along with that port there are per- 
haps six others where precautions have been taken and weather has not 
been to any grent extent affected. A further result is damaging 
suspicion as regards what Sir J. Eliot calls the “intelligence of the 


| person" who issued the warnings. The difficulty arises from the 
. recurving of all dangerous storms; in fact it may almost be said that 
 reenrving is rarely present at sea where there is not danger. It appears 
. then to be associated with exceptionally strong winds, just as inland it 
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is associated with exceptional distribution of rainfall, "frequently with 
heavy flooding. 

The only remedy is investigation of the upper strata of the atmos- 
phere, because ground level observation fail to display the causes, and 
therefore fail to indicate its occurrence beforehand. 

It may be said that with the introduction of wireless telegraphy 
earlier and better information will be available. The experience of 
these two ships in the cyclone of November 14th shows how difficult it 
is for ships at sea to find ont what is happening within a few miles of 
them, and it may be inferred that, even with an efficient system of wire- 
less telegraphy, guaranteed to continue working in all kinds of weather, * 
and more especially to be independent of thunderstorms, it is doubtful 
whether much information will be procurable from the shipping in the 
Bay at the time of the storm. 

The Andaman connection might have given some information on 
the 13th which would have shown that a storm was approaching the 
north of the Bay and moving towards Gopalpur, but on the point of 
greatest importance, viz., whether the storm would strike the mouth of 
the Hooghly or Chittagong or Akyab, information from the Andamans 
would have been of no assistance. 

When we come to consider that wireless telegraphy fails when 
thunderstorms are occurring, and that thunderstorms are constantly 
occurring in the early stages of cyclonic weather, the probability of 
assistance in forecasting weather by that means becomes practically 
nil. Wherever wireless telegraphy has been tried so far, its working 
has been temporarily abandoned during thunderstorms ; and this is so 
great a drawback in storm warning work that the United States 
Weather Bureau, after a lengthy trial of wireless telegraphy, have put it 
aside for the present, and are continuing the laying of submarine cables 
over the short distances between their mainland and neighbouring 
islands. If wireless telegraphy fails for that reason as an aid in storm 
warning in the temperate region, it is much more likely to fail in the 
tropics where lightning is an almost constant accompaniment of even a 
slight atmospheric disturbance. Those who doubt the interference of 
lightning with wireless telegraphic work may refer to the latest Adminis- 
tration Report of the Telegraph Department in India. 

It is practically certain that no improvement in storm warning 
i — will follow the introduction of wireless telegraphy. A cable to the 
— 


Andamans would, undoubtedly, give valuable information, but only 


— . ground level information which is not sufficient to settle the important 
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and still awaiting introduction in India. For what is being done in 
this direction in other countries the reader may be referred to pages 7 
to 14 of the Report for 1903 of the Chief of the United States 
Weather Bureau, and more especially to the subsequent pages in which 
some idea is given of the lavish expenditure at present being incurred 
in establishing a central observatory for purposes of training aud 
research. To quote the report :— 

“The Weather Bureau is so far convinced of the importance of 
finding out the laws of this cosmical physics, by which alone the prob- 
lem can be conclusively solved, that it has been thought proper to 
found a research observatory at Mount Weather, on the crest of the 
Blue Ridge mountains, and equip it suitably for these investigations.” 

" Generally, the idea is to bring together for study under one 
direction the most valuable and practical observations having a direct 
bearing on the higher meteorology, which is now engaging the atten- 
tion of many able physicists and astronomers.” 

“ Plans are being prepared fora plant adapted to generate large 
quantities of hydrogen, for balloon ascensions, including a shop for the 
construction of balloons and kites. The ascensions will be limited to 
about 4 miles in height, our immediate purpose being to measure the 

* temperatures and thermal gradients, which will enable us to construct 
© daily isothermal charts on the two upper planes already described, 
(3,500 and 10,000 feet high) so as to provide isotherms as well as 
| d isobars on the high levels. Itis proposed to make a complete series of 
$ ascensions—first at Mount Weather, and afterwards in different portions 
d of the United States, in order to observe the temperature conditions in 
; all classes of cyclones and anticyclones. We may attempt some high 
ascensions, up to 10 or 12 miles from the ground, when our experience 
aud other conditions warrant; but since storm movements are practi- 
cally limited to the strata within 4 miles of the ground, the first group 
of ascensions will be to moderate elevations.” 

If the most experienced meteorologists of the time consider such 

operations necessary to further meteorological research in the United 

States, it may be safely anticipated that in India where the upper atmo- 
| . sphere, more especially in Bengal, passes through a cycle of change of 
. greater variety and interest, the advantage of similar investigation to 
 — both storm and flood warning would be enormous. | 
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Notes on the Hoxburghiacem, with a description of a new species of 
STEMONA.—Jy D. Prain. 


[Read 1st June, 1904.] 


In 1892 a native collector, in the employment of the Royal 
Botanic Garden, sent from the Shan Hills a specimen of a Stemona s 
which appeared to be a marked variety S. Grifithiana Kurz, a species 
first described by Griffith in his Journal of Travels, p. 149, but there left 
without a name, though Griffith indicated his belief that it represented 
a new genus of Rorburghiacew. The only salient character by which 
it differs from the other known species of Stemona is, however, its 
erect instead of climbing habit. Two years ago another plant collector 
brought with him from Lower Burma living examples of Griffith's 
original plant, which were found, on flowering, to agree exaetly with the 
original description drawn up by Griffith, but to deviate in certain 
respects from the description given by Kurz in the Society's Journal 
for 1873. 
During the present year Mr. Burkill bas sent from Burma (Katha) — * 
yet another living plant which has flowered in the Botanic Garden 
Bide by side with the plant referred to above. Mr. Barkill's plant 
is found to agree absolutely with the Shan Hill specimen already 
nlluded to, and to differ so markedly from the Griffithian one as to 
deserve to be regarded as a distinct species. The necessary descrip- 
tion has been accordingly prepared and is now offered to the Society. 
"The task of describing this new species has involved an examina- 
tion of all the material of this natural order present in the Calcutta 
| Herbarium and a consultation of various references to its species. 
Advantage has therefore been taken of the opportunity afforded by 
this study to draw up a key that may be of use in discriminating 
_ the various. species; in the list that follows the key notes are given, 
enlarging the existing knowledge of their nomenclature and distribu- 
‘tion as well as of the distribution of Stichoneuron, the only other Indian 
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1. STEMONA Lour. 


Key to the species. 
Leaves whorled or opposite :— ! 
Leaves sessile or shortly petioled, 3-4-nate, 3-velned — .. sessilifolia. 


Leaves long-petioled, more than 3-veinod :— 
Leaves 3-6-nate, 5-7.nerved  ... ese japonica. 
Leaves opposite at least below, sometimos alternate to- 
wards onds of branches :— 
- Leaves oblong-cordate, 7-13.veined, pedancles 1-2. 
e flowerod oon ore =. — tuberosa, 
Leaves ovate-cordate, 7-1l-veined ; pedunoles 2-3. 
" flowered zn ze ese es moluccana. 
Leaves all alternate, long-petioled :— 
* Steme twining :— 
i Leaves ovate-cordate :— 


Stems slender; peduncles 1-2.fowered; leares 7- 
veined 


Btoma stout; pedancles 3—more-flowered ; leaves 












13-15-veined ese ese ecc e Ourtioti, 
* Leaves oblong — 
^2 Leaves truncate at base, 7-10 ín. long, 9-11-veined ; 
d Y stem stout oes Kerzis. 
Leaves cuneate at base, 3 in. Tong o len fedus 
stom sleuder — T es ^. minor, r 


Biems erect; leaves ovate-cordate; main-nerves 13-17 :— 
Flowers greenish-white flushed with pink; perianth- 


lobes linear lanceolate, 1 in. long a" oe Grifithiana, 
3, Flowers brownish-red; porianth-lobes ovato-acuto, 
". = "Oin long eee ees eve e. Burhillii. , 


L SrEMONA sESSILIFOLIA Miq. Prol. Fl. Jap. 386 (1867); Franch. 
& Savat. Enum. Pl. Japon. ii. 92. 
Roxburghia sessilifolia Miq. Aun. Maus. Bot. Lugd. Bat. ii. 211 


J al 


Figured by Yokusai in Somoko Zusts ii (2 ol.) t. 58 
] 2. Sremowa JAPONICA Mie. FID Fl. Jap. 386 (1807); Franch. 
. & Savat. Enum. Pl. Japon. 
ra AN E 
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- Inhame maderasp. foliis binis pulchre cenorís Potiv. Gazophyl. 50, t 
31, f. 6 (1702). 

Ubium polypoides album Rumph. Herb. Amboin. v. 364, t. 129 
(1750). 


Dioscorea oppositifolia Linn. Sp. Pl. 1032 in part (1753). 


Rozburghia gloricecides Jones in Roxb. Corom.. Pl. i 26, t. 32 
(1795). 

R. viridiflora Sm. Exot. Bot. i. 111. t. 57. (1804). 

R. gloriosa Pers. Syn. 412 (1805). 

R. Stemona Steud. Nomencl. (2 ed.) ii. 475 (1841). 

Stemona glorioscides Voigt Hort. Suburb. Calcutta. 650 (1845). 

Ispra: Circars! Ispo-cuma: Assam! BSilhet! Khasia! Jaintea . 


Naga Hills! Chittagong! Siam ( fde Kanth); Cochin-China ( fide Lou- 
reiro). Cuma: Hupeh! Formosa! Puitirersnss: Luzon! Morcccas! 
( fide Rumphius). 


Dioscorea oppositijolia Linn., Sp. FI. 1032, is based on two pistte one being the 
Dioscorea foliis oppositis ovatis acuminatia of the Flor. Zeylan., p. 361, which stil! is 
accepted as D. oppositifolia Linn.; the other plant to which, in Linnaeus! work, the 
name gave cover, is the Inhame maderasp. foliis binis pulchre venosis of Potiver (Ges 
DO, t. 81, f. 6). The expression * palohro venosa * ought alone to have been safficient 
to exclude Petiver's plant from association with the Ceylon one, and a cursory giasce 
at the figure could not fail to show that the two did not agree. It, however, cocar- 
red to Mr. Barkill and myself, who have been of late engaged in studying the 
Indian Díoscoreas, that Potiver's plant might not bo a Dioscorea at all. We therefore 
referred the subject tothe Keeper of the Botanica! Department, British Museum, 
in which institution the actual specimens from which Petiver’s drawings were mado 
are presorvod. Tho result has been that our friend, Dr. Rendle, to whom the en- 
quiry waa entrusted, finds that the plant in Petiver's collection which Linnaeus has 
incladed in his Dioscorea oppositifolia is really Stemona tuberoes. 

Occasionally, bat very rarely, the leaves low down may be 3-nate, and occasion. 
ally those at the tips of branches are alternate, but this has not been noticed by the 
writer on any of tho stont main-stems. 











4. EBTEMONA MOLUCCANA Proin. 

Ubium polypoides rubrum Rumph. Herb. Amboin. v. 365 (1750). 

Rozburghiía moluccana Blume, Enam. i. 9 (1827); Kanth, Enam. 
289. 


Motwooas: (fide Rumphius); Amboina, Barclay! 


v. 
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5. BSTEMONA JAVANICA, Engl. Natürlich. Pflanzenfam. ii. v. 8, 
( 1888). 

Horburghia gloriosoides Zoll. Plant. Jav. n. 2441 (1850); Hassk. 
Neuer Schluess. Herb. Amboin. 275 (1864) ; not of Jones. 

IH. javanica Kunth. Eunm. v. 288 (1850). 

Java: Malang; in woods near the sea, Zollinger ! 


There is no doubt as to tho validity of this species, which was proposed by 
Kunth and has been since accepted by Engler. Besides having thinner, smaller, and 
fower-voined lenves than S. tuberosa, ita flowers, which are noted by Zollinger in his 
field-note as dark-red, are abont one-fifth the size of those of that species. 

6. SrEMONA Cortist: Hook, f. Flor. Brit, Ind, vi. 298 (1892). 
Matay PENINSULA: Penang; Waterfall, Curtis! Perak; Batu Gaja, _ 
^ Bcortechini ! Lumut, Ridley ! 
7. STEMONA sp.,? nov. 
Rozburghia gloriosoides Kurz in Herb. Calcutta, hardly of Jones. 
Borwa: Pega; Laclo Choung, Kurz ! 
Leaves all alternate, oblong, 7-10 in. long, 3 in. wide, base truncate. 


This has narrower and firmer leaves than is usual iu S. tuberosa, though rome of 
onr examples of that plant have leaves very like those of the present one, ‘In texture 
nnd also in shape its leaves accord bost with thoso of S. minor, but thoy are much 
larger and the stem ia much stontor than in that plant. But for tho fact that the 
leaves on a stout main-stem are alternate, a character never met with in true 
* Btemona tuberosa, tho identification of Kurz might almost have boon accepted. 

Moanwhilo, however, this ia ono of tho cases whero it is safer to doubt the determina- 
tion, and when fuller material i» available it may be necessary to recognise this as a 
distinct species, S. Kurzii. For the present it must bo accepted as, at least, a dia- 
tinct variety of S. tuberosa. " 


Be . 8. Sremona MINOR Hook. f. Flor. Brit. Ind. vi. 298 (1892). 

E. Roxburghia gloriosoides Wight, Icon. t. 2061 (1853), not of Jones. - 

— BR. glorwsoides var. minor Thw. Eunm. Pl. Zeyl. 432 (1864). 

— - S. Ispra: Malabar, Wight! Crvton: Trincomali, Glenie. 

‘Tho relationship of this to S. tuberosa is much the samo as that of the proce. 
/— ding form; the most salient character being again that here all the leaves aro alternate. 

ss This plant. however, further differs in being distinctly smaller in all ita parts, and 

there is no doubt that Sir Joseph Hooker is amply justified in considering it o 





. distinct species. * 
= Q. Sremwowa GRIFFITHIANA Kurs in Journ. As. Soc. Beng. xlii. $c. 
300 t. 10 (1873) ; Hook. f. Flor. Brit. Ind. vi. 299. n 

—  [Gen. Nov. near Rozburghia] Griff. Journ. Trav. 149 (1847). 2 3 i 


k | Jupo-Cunn : (parie, y of the Td el Le Ec — tox 
s, has ' 
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before him when writing his description nre in Herb. Calcutta now, bat ‘herois a noto 
in Kurz's handwriting that indicates the removal of two of these subsequent to the 
preparation of his description. There is nothing to show that Kurz had the 
advantage of studying an original Griffithian specimon; and while moat of the 
specimens named Grifithiana by Kurz himself belong to the plant that does accord 
exactly with the description drawn up by Griffith, one of Kurz's specimens appears 
to the writer to belong to the species next to be described. In any cáse the account 
that Kurz gives of the colonr of the flower seoms to suggest that Kurz must have 
sefh, in the field, planta of both specios. Though the two plants are vory closely 
allied the writer is satisfied, after a careful examination of the two in the living 
stato, and whilo flowering side by side, that they are distinct, and that the distinction 
istoo marked to admit of their being deomed merely two varieties of one species. , 

: Both plants, it may bo noted, begin to flower before the leaves are fully developed, 
but flowering does not cense, in oither case, till some time after the leaves have 
attained their full size, 


The diagnosis between tho two plants ia as follows :— 
Internodoes less than ‘5 in. long; perianth-segments I in, 
long or rather longer, linear-lanceolate, white with a 
greenish tinge externally aud & pinkish tinge within; fleshy 
keol of filaments purple vee ee Grifithiana, 
Internodes more than 1 io. long, —— 26 
in. long, ovato-lanceolate, greenish-red externally, dull 
red within; fleahy keel of filameuts cobalt-bluo oe Durkiltit, 


10. Sremona Bur«iccu Prain. * 

Burma: Shan Hills; Abdul Hug! Katha; Burkill! 

Rootstock stout, hypogaeous. Leaves ovate, acute, slightly cordate. 
3-4 in. long, 2°5-3 in. wide, 13—15-nerved ; petioles 4-6 in. long, alternate, 
Stems slender, erect, 6-18 in. bigh ; internodes lin. or more long. Flowers 
greenish-red externally, dull-red within, bracts *5 in. long, lanceolate ; 
pedicels 1:5 in. long, strict; perianth-segmenta 75-'6 in. long, ovate-lan- 
ceolate, acute. Stumens 4, filaments broad, dull-red, with sometimes 
one, sometimes 2 linear fleshy cobalt-blue keels on inner face; anthers 
yellow. | Fruit not seen. 


"Though so nearly related to the foregoing species this plant differs in too many 
characters to be satisfactorily dealt with ns a mere variety of S. Grifithidna, "Tho 
roots, which were brought to Mr. Barkill'ae notice daring a recent tour in Burma, 
à in connection with the enquiry for species of Dioscorea, are known as Tham-yan- 
nyet, They are not eaten but are used as au insecticide, 


Bu | 2. STICHONEURON Hook. P. 
i STICHONEURON MEMBRANACEUM Hook. f, Flor. Brit. Ind. vi. 299 (1892). 


Add to localities of F.B.I.:— 
— Matay PENINSULA : : Perak; Scortechíni ! 
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As regards distribution we find that Stemona exhibits in a very strik- 
ing fashion the peculiarities charactoristic of many of the genera that are 
confined to tho monsoon-region. It is, to begin with, remarkably wide- 
spread within that area, extending from Malabar and Ceylon to Japan on 
the one hand, and to the Philippines and the Moluccas on the other. But 
with the exception of the wide-spread Stemona tuberosa, which occupies 
almost the whole of the central portion of this large area, the individual 
species aro much localised. In this instance, no species has so far been 
actually obtained from the Himalayan rogion, through the central 
species, S. tuberosa, has been collected by Mr. G. Mann in the Charduar, 
near the base of the Eastern Himalaya. The genus Stichoneuron occurs in 
Khasia and Silhet; and has been gathered again in the Malay Peninsula. 
The sub-joined tabular statement shows that of the 10 species known, one 
occursin Ceylon,two in Indin, four in Indo-China, one in China, two in 
Japan, one iu the Philippines, two in the Moluccas (Malaya east of the 
Wallace line), and two in Malaya proper west of the Wallace line. Of the 
Indian species, one is confined to Malabar and Ceylon and is the only 
species in these areas. Of the Indo-Chinese form three are endemic; as 
are both the Japanese, both the western Malayan, and one of the two 
Moluccan species. 





Table of distribution of the genera Stemona and Stichoneuron. 


REMARES. 


BresCIES. 


Philippines. 
Malay Peninsula. 


Cochin China. 
Borma 
Moluccena. 
Java. 
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The Asiatic species of Onmosta.—By D. Prat. 
[Read lst June, 1904.) 


In the Journal of the Asiatic Society of Bengal, vol, Ixix, pt. 2, 
pp. 175, et seg., a list of the Asiatic species of the genus Ormosia 
was published. The list included 22 species. Since 1900, when the 
list appeared, further material has been communicated from 8. China. 
This material includes examples in flower of one species, O. yunnan- 
ensis, of which previously only the fruits were known; it also includes 
material both in flower and in fruit of a distinct new species that hna 
been described by Mr. S. T. Dunn, in the Journal of the Linnean Society, 
under the name O. striata. More recently Mr. F. B. Manson, of tho 
Indian Forest Department, has sent from Tavoy a specimen represent- 
ing yet another species. As it is desirable, therefore, to bring the 
census of the genus, published four years ago, up to date, the necessary 
notes, references and descriptions are now offered to the Society. 

The species reported from Tavoy is a member of the group 
Macrodisca, within the section Ormosia proper, and its place in tho * 
genus, most in accordance with the arrangement adopted in the previous 
paper, will be within the group mentioned, and immediately before 
7. Ormosia travancorica Bedd. The new Chinese species is compared 

* by Mr. Dunn with O. gracilis Prain, and in general appearance this is 
the species that it most resembles. But while it is undoubtedly, like 
O. gracilis, a member of the section Ormosia proper, the structure of the 
fruit and the size of the seeds are repugnant to its inclusion in tho 
group Macrodisca to which O. gracilis belongs. As a matter of fact 
fx the fruit does not accord with tbe characters of any of the three sub- 
T sections or groups that it has been found advisable to recognise within 
the section Ormosia, but shows that O. striata probably desérves to be 
- considered the type of a distinct sub-section, the “Striatm,” connecting 
Macrodisca with Amacrotropis, to be placed alongside and on an 
— equal footing with the sub-section Layia, with which last it agrees in 
« having the valves thickly woody and the seeds small, but from which it 
A differs in not haviug the pods septate. 
1, Onmosia robusta Bak. 
Add to localities hitherto recorded :— 
| Lower Bona: Tavoy, Shaik Muqim ! 
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Gb. OnMOSIA TAVOYANA Prain; leaflets 7—9, oblong, dull pale-green, 
distinctly stalked; flowera in axillary racemes, pedicels very short; 
pod large, ovate-oblong, with thick valves rounded on the back. 

Burma: Tenasserim ; Tavoy, Manson's Collector n. 301! 

A tree, with thickish, dark-brown, glabrous branches. Leaflets thickly chnr- 
tacoous and rigid in texture, pale-green, quite glnbrous on both surfaces, ovate-oblong, 
acute, terminal rather the largest, 35—45 in. long, 1:5—2 in. wide, main-nerves 
about 5 pairs curving forwards and rather prominent beneath; petiolules ‘25 in. 
long, and main-rachia 6—8 in. long, quite glabrous. Pedwnele glabrons, 2:5 in. long, 
stont as ia the rachis of the raceme 1:5 in. long, which is glabrous or slightly 
puberulous towards tho apex. Flowers not seen. Fruiting pedicel stout, *26 in. 
long. Pod umber-brown, 276 in long, 1:8 in. wide, '75 in. thick. Seed oblong, 
"75 in. long, scarlet. 

This species most resembles O. travancorica bat has larger, more acute leaflets 
and a larger pod. 

Tho Burmese name is Talaing.zin. 

€ SrRIATE. [Sub-sect. nov. post T Lavras ponenda.] Pods with 
thickly woody valves, not septate between the small, often solitary seeds. 
13b. Ormosia STRIATA Dunn, Journ, Linn. Soc, xxxv. 492, (1903). 

Cina: Yunnan; mountains in Western Szemao, 4000—5000 ft., 
. Henry 11886! 12843; 12979! 

The outer layer of the valves of the pod is firmly coriaceous, the 
endocarp is woody and subcrustaceous; the apex like the base is 
oblique and projecta as a straight or slightly uncinate beak at right 
angles to the long axis of the pod and diagonally opposite to the stipe. 

15. OgMosiA YUNNANENSIS Prain, Journ. As. Soc. Beng. Ixix. 2, 
183. 

Add to description:—Qorolla white. Stamens 10, all fertile, 
exserted ; anthers oblong, versatile. 

Add to citation of gatherings from Catna :—Yunnan; mountains to 
the south of Szemao, 5000 ft., Henry 12885! 
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=== [nthe last of these contributions thirty genera of Rubiaces were 
F | described. In the present one descriptions are given of the Jwenty- 

three remaining genera. Our account of the species of Psychotria ought 
ET have been included here. But, owing to an unfortunate circumstance, — 
it bas been necessary to keep it back for publication in the next paper 
of the series, In the accom panying key to the genera, Psychotria ia 
however — The species described in the present paper number 


. 193, and o these 47 are believed to be new. + 
Ovary 2.cellod with 2. ovulea iu erch cell, or imperfectly | E 
v E with 1 ovale in each cell, always pendulous from mz 


| nbont the middle of tho septum ; calyx-limb truncate ; 
| rur e with. 2 or 4 pyrenes; | 
— lobes narro: j vafvato in Fig MT 
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* 
Orules solitary in ench cell ; ovary 2- to many-celled:— 
Radicle superior :— 


Ovales pendolons from the apex of the cel] :— 


Fruit composed of several cohering woody pyrenes; 
Btamens inserted on the mouth of the corolla- 
tube :— 


Pyrenes 4 to 9: corolla imbricate, calyx-limb 
decidaous: shrüba or trees 


Pyrones 12 to 24: corolla — UP eese race 


persistent, capnular: shrubs or trees coe 
Fruit 2-celled, consisting of 2 dry small indehisceut 
cocci; herbs with connate setnceous stipules aes 


Ovules pendolons from the septum near its apex :— 


Drupe with 2 free or cohering pyrenes; trees or * 


shrubs with axillary inflorescence :— 
Stipnles equal: shraba (often climbing); irnpe 
didymons and 2-seeded or sub-globose and (by 


abortion) l-seeded; seeds oblong ... — 
Stipnles nnequal, (one very large); reeda cup- 
shaped ; a tree owe +e. Tr 


Radicle inferior :— 
Ovules on the soptum of the ovary :— 
Corolla-lobes imbricate in bud :— 
Ovary 2-celled, ench cell with an ovule on the 
middle of the septum; flowers ebractento, in 
smnll supra-axilary clusters, 5-merons: calyx- 
lobes as long ns the tube, thickened nnd persis- 
tent, stamens 5, inserted near the base of the 
corolla-tube; style short; stigma fasiform ; frnit 
boldly 10-ridged; a shrub ‘es eee 
Corolla-lobes twisted in bud :— 

Ovary 2-celled, each cell with one ovale (in one 
species with 2 ovules); flowers 5-merous; style 
short, pnbescont; stigmas stont and grooved: 
fruit with scanty pulp ; seeds ees ah often 
cupped ess ess one ena 
Ovary 2-celled, each cell with one ovule inserted 
hear the middle of the cell, not basilar; flowers 
4-merous (5-merous in one species of Irora); 
style long, slender, glabrous, exserted; stigmas 
slonder, smooth; fruit globose or didymous with 
leathery or pulpy pericarp; pyrenes 2, corince- 

ons, cach with a single plano-convex seed :— 
Style exeerted but never twice as long as tho 
corolla-tube ; stigma thicker than the style, 
bifid: atipnles and bracts of the inflores- 
cence coriaceous, usnally small, the lutter 
- not sheathing; leaves nsnally corinceous ... 
Style very slonder much longer (oftani Visjes. 5 
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34. GUFETTARDÀA, 
33. TIMONIUS. 


34. KNOXIA. 


dg. CANTHIUM, 


30. MerRSOPTRRA. 


47. GARDENIOFIS, 


85. WEBERA. 
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| as long) than the corolla-tube; stigma not 
* thicker than the style (sometimes thinner), 


usually entire; stipules and bracts of the 
inflorescence largo and membranous (the 
latter sheathing); leaves membranous ... 40. Paverra. 
Corolln-lobes valvate in bud :— 
Stamens 4 or 5, usually ingerted on the mouth 
of the corolla (rarely in the tube) ; ovales usually 
inserted below (rarely above) the middle of the 
septum, amphitropous; fruit a 2. or- 4-celled 
berry ora drape with 2 or 4 pyrenes; trees or 
shrubs, (sometimes scandent) :— 
Flowers united by their caly x-tube into more 
or less fleshy heads :— 
Heads many-flowored, ovoid, solitary or 
in axillary or terminal ambels or pani- 
clea; seeds obovoid or reniform ^ — 41. MoniNpA, 
Heads few-flowered, sub-spicato in 
terminal panicles; seeda thin, orbicu- 
lar .., ove T e. 42 — M RkNNTLUEIA. 
Flowers free :— 


Flowers unisexual :— 
Calyx-limb cupular; throat of corolla 
glabrous, stamens included in its tube; 
flowers terminal and axillary; berry 1- : 
to 2-seeded; seeds sub-globose, peltate 43. PaürsMATOMERIA. 
Calyx-limb annular, truncate, entire or 
5-toothed; throat of corolla woolly and 
bearing the stamens; flowers in axillary 
heads; drupe globose; seeds com- a 
pressed ies eos . 44. GyNocThHODER, n 
Flowers bisexual :— 
Calyx-limb truncate, entire or obscurely 
lobed; throat of corolla glabrous of 


L hairy ; Howers in umbels; froita berry j 
La or drape with 2 to 4 pyrenes; seeds E 

obscurely trigonous M 4. 31.) CorrosrERMUM. * 

Stamens 4, inserted on the throat of tlie corolla ; * 


style filiform; stigma capitate or bifid ; orales 

inserted on the middle of the septufn ; fruit a , 
= l crustaceous or coriaceous dehiscent mericarp ; 
i: — geeda oblong or ovoid with ventral groove ; 

l herbs — T "T s. 45. BreRMACOCE, 
Ovules busilar, erect :— 
E^ Corollu-lobes inflexed-valvate in bud :— 

a Stamens 4 or 5, inserted in the corolla-tube ; 

ine Zs atyle-arms 2, STN frait capsular, com. 

| containing 2 dorsally com- 
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pendulous from a columella; seeds compressed, 

the testa membranous; footid climbing shrubs ... 
Corolla-lobes valvate in bud; stamens usually 4, 
but sometimes 5 to 7, inserted near mouth of the 
corolla ; ovules cuneate, anatropoow; drape with 2 
or more pyrenes:— : 

Flowers axillary and terminal, solitary or in 

small fascicles; anthers 4, sub-sessilo — 


Calyx-limb dilated, unequally 4- to G-lobed ; 
drope with 2 pyrenes; fœtid terrestrial 
shrabs os — * — 
Calyx-limb truncate; drape with 2 pyrenes ; 
epiphytes with tuberous honey-combed stems 


Flowers solitary, capitate or fascieled, axillary 
or terminal :— 


flowered 


Flowers solitary ; calyx with 4 rather long 
lobes; stamens 4 to 7; creeping herba often 
with cordate leaves .,, TT — 
Flowers nnmerous, in heads surrounded by 
many large thick  involucres; calyx-limb 
entire; etyle-arms 2; stamens 4 or 5 s 
Flowers in axillary fascicles or condensed 
eymes, calyx-limb 3- to 6-fid or entire and 
troncate ; stamens 4 to 6; style-arms 3 to 9: 
leaves distichous, not cordate; pyrenes 3 to 9 
Flowers in terminal (rarely axillary) corymbose 
or panicled, rurely capitate, never involucrate 
cymes :— 
Calyx-limb short, 4- or 5-toothed ; coroila- 
tube usually long and curved; seeds orbicu- 
lar, very concave on the ventral surface ss 
Calyx-limb short, 4- to 6-tootbed ; corolla- 


tube usually short, straight; seeds plano- 


convex rer fee "** trt 


40. 


47. 


49, 


51. 


52. 


58. 


— 


.81. Cortosrenwom, Blume. 
Scandent glabrons shrubs; the young branches often compressed. 
Leates coriaceous, elliptic, oblong or obovate, with few and indistinct 


PAEDERIA, 


SAPROSMA., 


HbsNOPFHYTUM, 


GEOPHILA, 


CEPHAELIS, 


LASIANTHUS. 


CHASALIA, 


PsycitorRtA S 


panicled umbels.  Calyz-tube short, campanulate or hemis- 


tranca 


the 
» 
Jus 


n 


TG. 
I 

ud 3 

f 








1904.] King & Gamble—Flora of the Malayan Península. 51 


filaments slender; anthers linear, versatile; exserted. Ovary 2-celled or 
imperfectly 4-celled ; style filiform ; stigmas 2, linear-lanceolate, Ovules 
2 in each cell in the 2-celled species and 1 in each cell in the 4-celled 
species, on fleshy placentas. Fruit depressed-globular, dry or fleshy, 
containing 2 or 4 pyrenes.—Duisrais. Malaya and Australia—about 10 





species, 
Limb of calyx membranous, decidaous; cells of ovary 2, 
each with 2 or more ovules des ete e. IL. C. truncatum, 
Limb of calyx coriaceous, permanent: cells of ovary 4, 
cells uni-ovulato 228 ea pas ee 2. Q. scandens, 


1, OCotgLosPERMUM TRUNCATUM, King & Gamble. A shrubby glabrous 
creeper: youngest branches thinner than a goose-quill, pale-brown, 
terete. Leaves coriaceous, elliptic-oblong, or sub-obovate, shortly and 
rather obtusely acuminate, the base cuneate; both surfaces (when dry) 
dark-brown with a tinge of olivaceous, dull; the midrib depressed 
ou the upper, prominent on the lower; main-nerves about 4 pairs, 
curving upwards, slender, distinct on the lower surface; length 3 to 4 
in., in breadth 1:25 to 2:5 in.; petiole "3 to‘5in. Stipules small, trans- 
versely oblong, very short (often only ‘05 in. long), pale: coriaceous, 
2-lobed.  Panicles about 1 in. long aud twice as broad, ternately um- 
bellate on the apex of naked compressed peduncles as long as or longer 
than the leaves: the umbels with 5 or 6 spreading flowers, minutely 
but deciduously bracteolate at the base, Flowers *4 in. long, on unequal 
pedicels shorter than themselves. Calyz-tube campanulate, the limb 


membranous, truncate or obscurely 5-toothed, deciduous, '1 in. long, 


bw Corolla -35 in. long, clavate in bud, the tube short, hairy within, the 
throat glabrous, the lobes 5, valvate in bud, their apices inflexed. 
Stamens 5, inserted in the throatof the corolla. Anthers linear, exserted. 
E versatile. Ovary 2-celled with ovules 2 (or more ?) in each cell. Coelos- 
ss germum scandens, Hook. fil. Fl. Br. Ind. III. 159 im part. Trisciadia 
rd, truncata, Hook, fil. in Gen. Plant. II. 69; Fl. Br. Ind. Ill. 94. Webera 
truncata, Roxb. Fl. Ind. ed. Carey and Wall, II. 538. Stylocoryna 
truncata, Wall. Cat. 8403. Cupia truncata, DC. Prod, IV. 394. Pseu- 
dizora truncata, Miq. Fl. Ind. Bat. Il. 210. 
= Penase: Wallich. SiwcAPORE: Maingay (K.D.) 933. 
. 9. QoEkLOSPERMUM SCANDENS, Blume Bijd. 994. Scandent: the young 
branches c it dric, pale-brown, thinner than a goose-quill. Leaves 
broadly elliptic, or obovate-elliptic, much narrowed to the base ; midrib 
nnd 4 or 5 pairs of spreading nerves faintly depressed on the upper 
; ni ace, slightly prominent on the lower; length 2:5 to 5 in.; petioles 
— .*85 tc 26 in. Stipules less than *1 in. long, narrow. Peduncles usually 
| | * ge " n the leaves, slender, compre esed bearing at the npex three 
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ibe fow-flosrered umbels, Flower-ped icels unequal, shorter than 
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minutely velvety; tube short-grooved ; limb widely cupular, 
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the flowers. Calyr campanulate, less than ‘1 in. long, the mouth 
truncate, usually with 5 minute teeth, Corolla four times ns long ns 
the calyx, clavate in bud, salver-shaped, coriaceous; the tube slender, 
longer than the 5 reflexed linear-oblong valvate lobes. Anthers ns long 
as the corolla-lobes, much exserted. Ovary 4-celled, each cell with a 
single ovule. Fruit depressed-globular, “4 in. across and '35 in. long, 
glabrous, shining, smooth but with 4 shallow ventral grooves and a 
minute apical areolus: pyrenes two, each 2-seeded. DC. Prod. IV. 
468; Hook fil. Fl. Br. Ind. III. 159 (in part). 

Manacca: Grifith (K.D.) 3087. Siwaarong: Ridley 109; Hullett 
623. Perak: King's Collector 3992, 7248. 


The material is imperfect nnd we describe the ebaraetors of the ovary and 
ovules with some hositation. 
32. GUETTARDA, Linn. 


Trees or shrubs. Leaves sometimes three in a whorl; stipules 
deciduous, Flowers secund on the branches of axillary forked peduncu- 
late cymes. | Calyz-tube short; the limb tubular, toothed, usually decidu- 


- oua. Corolla with a long cylindric straight or curved tube, the limb 


with 4 to 9 lobes imbricate in bud. Anthers 4 to 9, linear, subsessile, 
included within the glabrous tube, Ovary with 4 to 9 elongate cells, 
with a solitary ovule in each cell; style filiform ; stigma sub-capitate. 
Drupe more or less globular, crowned by the short calyx-limb; endocarp 
4- to 9-celled, perforated near the apices of the cells. Seeds pendulous, 
oblong cylindrical or curved, testa membranous, albumen scanty or none. 
—Duisrrerm. Abont 45 species; mostly American. 

1. Gverrarpa SPECIOSA, Linn. Sp. Pl. 991. A small evergreen 
polygamous tree; young branches as thick as a goose-quill, deciduously 


. puberulous. Leaves membranous, broadly obovate or ovate, cuspidate, 


narrowed to the rounded or sometimes minutely cordate, rarely acute 
base; upper surface pale-brown when dry, glabrous; the lower pale- 
greenish, puberuloas, minnutely reticulate ; main-nerves 7 to 6 pairs, 


little curvéd, spreading, thin but rather prominent on the lower surface, 


faint on the upper; length 4 to 8 or 10 in. ; breadth 3 to 7 in. ; petioles 
+5 to l5 in.; stipules lanceolate or oblong, deciduous, “3 in. long. 
Oymes axillary or from the axils of fallen leaves; few-flowered, little- 
branched, on puberulous peduncles 1:5 to 2*5 in. long. — pho 

à; 4 A - - e } ' * o - 
2 in, long, some sessilo others on short pedicels. Oalyx a — 





. — 


entire or faintly and irregularly toothed. Corolla sal 
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obscurely lobed, 4- to 6-celled, about 1 in. in diam. Lam. Ill, t. 154 
f 2; Roxb. Fl. Ind. I. 686. Wall. Cat. 6219; W. & A. Prod. Fl. Pen. 
Iud. 422; Wight Ic. t. 40; Kurz For. Flor. Burm. II. 37; Hook. fil. Fl. 
Br. Ind. III. 126. Cudamba jasminijlora, Sonner. Voy. Ind. II. t. 128. 
Nictanthes hirsuta, Linn. Sp. Pl. 8. Jasminum hirsutum, Willd, Sp. PI. 
1. 36.— Rheede Hort. Mal. t. 47, 48. 

In all the provinces—on the sea-coasts.— DisrRim. Shores of the 
tropics of old and new worlds. 

33. TAoxtus, Rumph. 

Shrubs or trees: stipules ovate-lanceolate, deciduous: leaves more 
or less coriaceous. Flowers rather small, polygamo-dioecions, in axillary 
cymes. Male cymes with few or many secund flowers. Female l- to 3- 
flowered, the pedicels bibractcolate. Calyx-tube short; the limb cupulas, 
persistent. Corolla coriaceous, pubescent, funnel-shaped; the throat 
and the tube within glabrous; limb with 4 or 5 (rarely with 10) lober, 
valvate in bud or nearly so. Stamens as many as the lobes of the 
corolla, inserted by short filaments in the tube; anthers linear, dorsi- 
fixed. Disk small, hispid. Ovary many-celled ; style short, thick, hairy, 
with several more or less united linear (often unequal) branches ; ovules 
solitary in each cell, pendulons. Fruit ovoid or globose, usually 4- 
grooved, composed of 12 to 24 or even 30 small elongated l-celled 1- 
seeded pyrenes cohering by their sides and sunk in a 4-armed, placenti. 
form mass, the whole being enclosed in an epicarp crowned by the 
remains of the calyx. Seeds cylindric, straight, rarely curved, with 
thick funicles and membranous testas; albumen scanty or absent: 

| cotyledons small, radicle long.—Dtsreis. About 30 species, Tropical 
Asiatic and Polynesian. 


Female flower solitary on a long pedancle :— 
d peduncles long, slender, glabrols; leaves glabrous 
except he nerves beneath; fruit 4-grooved, 





glabroua see eie e. dp. T.Jambosella, 
d peduncles short, rusty- ERRA ; lonves rosty- 
f pubescent beneath; fruit not grooved, ds - 
T = ‘pubescent TI yss sè 2. T". Wrayii. 
y {  Femalo flowers in small pedanduiste cymes 24. 8. T. Rumphis. 
E 7 F —— 8pecies of which d flower and fruit are unknown :— 
Ñ t  Btipules triangular, acuminate e $ T. larus. 
* Stipules | cupular, the mouth with — unequal 


linenr points... oa dee o5 5 T. malaccensis, 


l. 'Timoxtos JAMBOSELLA, Thwaites Eunm. Pl. Ceyl. 153. A small 
ever-green tree or shrub; young branches thinner than a goose-quill, 
> brown when dry, glabrous or sparingly silky. Leaves coriaceous, their 
| margins sometimes recurved, lanceolate, elliptic- lanceolate, or elliptie, 
v acuminate, the base narrowed; cuneate ; both vertes dull-brown when 
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dry, glabrous; the lower paler, faintly reticulate; main-nerves 5 or 6 
pairs, curving upwards, prominent and silky on the lower surface, less 
prominent and glabrous on the upper; length 2:5 to 4 in. ; breadth 1 to 
25; petioles ‘l to '3 in. ; stipules lanceolate, acuminate, silky, slightly 
exceeding the petioles. Male cymes 3- to 12-flowered, on peduncles :35 
to*75 in. long. Female flowers solitary, on peduncles longer than those 
of the males: the calyx 4-gonous; suburceolate, the mouth with 4 
shallow obscure teeth. Corolla hypocrateriform, "8 to 5 in. long, the 
throat valvate. <Anthers slightly exserted. Disk large. Stigmas 4, 
Fruit at first ellipsoid, but when peridepressed-globose, 4-gonous, sub- 
truncate, about °35 in. across, crowned by the calyx-limb and large disk ; 
crustaceous; covered by a smooth pericarp: the placentas 4, cruciate, 
gach bearing abont 6 ovules sunk iu pits. Bedd. Ic. Pl. Ind. Or. t. 190; 
Hook. fil. Fl. Br. Ind. III, 127. T. flavescens, Baker Fl. Maurit. 144. 
Nelitris Jambosella, Gaertn. Fruct. I. 134, t. 90 (excl. syn.). Helospora 
flavescens, Jack in Trans. Linn. Soc. XIV. 127, t. 4, f. 3; DC. Prod. IV. 
391; Miq. Fl. Ind. Bat. II. 234.  Eupyrena glabra, W. & A. Prod. 423. 
Bobea glabra, Korth. in Ned. Kruidk. Arch. II. 211,  Polyphragmon 
flavesoens, Kurz For. Fl. Barm. II. 38, Guettarda? peduncularis, Wall, 
Cat. 6222; Don. Gen. Syst. III. 551. G. Brunonis and G. missionis 


Wall Cat. 6220, 6221. | 
In all the provinces: common.—DisrRIB&. Andaman Islands 


Ceylon, Malay Archipelago. 
vag. Finlaysoniana; leaves elliptic or elliptic-oblancolate, shortly 
acuminate or ncute, 3 to 5:5 in. long, the petioles *3 to '6 in. long, fruit, 
nearly *5 in. in diam. T. Finlaysoniana, Hook. fil. Fl. Br. Ind. III. 127. 
à Guettarda Finlaysoniana, Wall. Cat. 6223. G. peduncularis, Wall. Cat. 
6222. "Timonius, Wall. Cat. 8446. | 
SiNGAvORE: Wallich, G. Thomson, Ridley 2762. PegNaANG: Curtis 
+" 3338. Perak: King's Collector 1529, 6209. Anpaman IsnaNDS: King's 
Collector. j | 
2. Timonrcs Wravi, King & Gamble, n. sp. A tree 20 to 50 feet. 
wi high; yoüng branches as thick as a goose-quill, dark-brown when dry, 
* the leaf-cicatrices large, distinct. Leaves coriaceous, elliptic or obovate- - 
elliptic, sometimes rhomboidal, the apex acute, the base much narrowed _ 
into the long petiole; upper surface olivaceons-brown when dry, E 
= glabrous everywhere and shining; the lower paler, dull, the nerves and * ——— 3 
midrib adpressed rusty-sericeous, otherwise glabrous ; main-nerves 6 or — 










JA 7 pairs, only slightly curved, ascending, very bold on the lower surface. 
| like the midrib, somewhat depressed on the upper; length 5'5 to 8 in.; 
if breadth 2:25 to 4°5 in.; petiole *6 to 1:5 in.; stipules lanceolate, acu- — * 





ss minate, spaukely sericeons, about *5 in. long. Male cymes pedunculate, | 
1 J  dichotomous, 6- to 8-fluwered, the brauches bracteate, short, spreading, - 
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everywhere densely rusty-pubescent: the peduncle about *5 in. long; 
flowers secund, sessile. Calyx *3 in. long, cylindric, campanulnte with 4 
broad blunt unequal lobes, densely rusty-pubescent ontside, Corolla 
coriaceous with wide short tube and 4 blunt, concave, slightly imbricate 
lobes nearly as long as the tube, rusty-pubescent oatside.  An/hers 4, 
included, linear, sessile. Female flower not seen. Fruit solitary on a 
peduncle longer than that of the male cyme, ellipsoid or globose, crown- 
ed by the large calyx and with a single oblong bract at ita base, 
minutely rusty-pubescent, 6 in. in diam. when dry. Seeds about 12, in 
pits on the ernciform placentas. 


Perak: Wray 3200, King’s Collector 5168. 


This species is very distinct from the others described here. Tts nearest ally is 
one from New Gainea, to which Dr. Scheffer gave the MS. name Polyphragmon 
sessile, But the latter has smaller leave» re hairy below and with rather more 
main-norves; the petioles moreover are shorter, and the fruits have peduncles leas 
than '1 in. long. 


8. Tixosivs Rowpnui,.DC. Prod. IV. 461. A small tree. Young. 
branches twice as thick as & crow-quill, striate, sparsely pubescent at 
first, finally glabrous. Leaves thinly coriaceous or membranons, narrowly 
elliptic, somewhat oblanceolate, shortly and bluutly acuminate, much 
narrowed at the base: upper surface dark-brown when dry, usually 
glabrous except for a few hairs on the midrib ; the lower paler, minutely 
reticulate and with fine white adpressed-sericeous hairs; main-nerves 8 
or 9 pairs, slightly curved, ascending, thin and faint on the lower 
surface, almost obsolete on the upper; length 3°5 to 5'5 in.; breadth, 
l:5 to 2 in.; petiole ‘25 to ‘+ in.; pubescent; stipules lanceolate, 
caudate-acuminate, shorter than the petioles. Male cymes many-flowered 
pubescent, with many divergent trichotomous branches; the flowers '3 
to *5 in. long, secund, sessile, pubescent; calyz campanulate '05 in. long 
Female cymes trichotomous, on peduncles 1 to 1:25 in. long, and some- 
times bearing small leaves. Flowers in threes, the middle one sessile, the 
two lateral pedicellate, *4 in. long. Calyx with a subulate bracteole at its 
base, about as long as the pedicel; the tube narrowly campauulate 
4-grooved, densely tomentose, somewhat constricted at the base of the 
less hairy limb; lobes of limb 4, ovate, snbacute, spreading. Corolla 
coriaceous, “3 in. long, twice as long as the calyx, outside adpressed- 
pubescent, inside glabrous; the tube cylindric; the mouth with 4 blunt 
lobes. Anthers 4, linear-oblong, sessile. Style stout, grooved by the 
pressure of the anthers, stigmatic lobes small. Fruit ellipsoid to snb- 
globose, tetragonous, crowned by the erect ealyx-lobes, densely covered 
with short white deciduous pubescence, '35 in. long: the placentas 
cruciate bearing many seeds, each enclosed in a woody pyrene. Hook, 
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fil. Fl. Br. Ind. IIT. 127: Wall. Cat. 6217. Bobea Wallichiana, Korth 
in Ned, Krnidk. Arch. IT. 211.—Rumph. Herb. Amb. ITT, 216 t. 140. 
In all the provinces: common ;—DisrRIS, Malay Archipelago. 


Near T. Jambosella, but with more hairy loaves, more numerous main-norver and 
hairier inflorescence, The female flowers are in small cymes instead of being 
solitary as in that species. 

4. Timonivs LAXUS, King & Gamble, n. sp. A tree 20 to 30 feet 
high; young branches thicker than a crow-qnill, covered with coarse 
short rusty-deciduous hairs, the leaf-cicatrices bold. Leaves thickly 
membranons, narrowly elliptic-obovate, shortly acuminate, the base 
cuneate: upper surface dark-brown when dry, glabrous; the lower 
paler, minntely rusty-pubescent especially on the nerves and stout 
midrib; main-nerves 5 or 6 pairs, curved upwards, bold on the lower 
surface, slightly depressed on the upper; length 3/5 to 5 in.; breadth 
15 to 2°25 im.: petioles ‘l to *15 in.; stipules abont *35 in. long, tri- 
angular with long apices, the midrib rnsty-pubescent. Male cymes on 
slender pubescent peduncles 1 to 2 in. long, with 2 diverging l- to 2- 
flowered branches and a sessile flower at the fork, — Flowers 8:5 in. long, 
those on the branches on pedicels *3 in. long. Calyx cupular, subentire, 
less than ‘1 in. long. Corolla thickly coriaceous, outside with dense 
yellowish-brown silky tomentum, inside nearly glabrous, the tnbe 
cylindrie, the month with 4 broad blunt lobes one-third of the length of 
the tube. Female flowers and fruit unknown. 

PrRAK: King's Collector 10609. 

This has been collected only once and ita fomale flowers and fruit nre nnknown. 
It appears to be near T. Jambosella but differs in its bairy leaves and lax, long- 
pedancled male cymes, 
5. Tmomus MALACCENSIS, King & Gamble, n. sp. A small tree? 7 AE 
Young branches slender, obtusely 4-angled, clothed in dense pale minute 
tomentum. Leaves membranous, broadly oblanceolate or elliptic, 5 
bluntly and shortly acnminate, narrowed to the base; upper surface 
glabrous, the midrib alone minutely rufous, puberulous when young, 
pale-brown when dry; the lower paler, reticulate, with sparse slender "4 
pale hairs, the midrib and main-nerves cinereous-tomentose ; main- | 3) 
nerves 5 or 6 pairs, little curved, ascending ; length 3:5 to 4^5 in, "r 
breadth L5 to 1:75 in.; petioles *15 to *2 in. ; stipules shortly copolar | -s 
the mouth with several unequal filiform processes, two being Mar s: 
‘Cymes 2 or 3 in the uppermost leaf-axils, about Me u 
of the length of the leaves, tomentose ; their peduncles *: to. 6 
| ers densely pubescent outside, their —— 1. long 
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calyx, salver-shaped, pubescent outside, glabrous inside except the villous 
throat; limb with 4 ovate-lanceolate sub-acute lobes. Anthers 4, sub- 
sessile in the throat, short, elliptic. Style stout, elongate, sparsely 
hairy below, divided into several broad flat truncate stigmatic lobes. 
Fruit unknown. 

Maracca: (on Mount Ophir) Ridley 3217. 

This differs notably from T. Rumphii in its shorter flowers and its stipules. 
ho leves also differ. It has been only once collected. 

Erect herbs or under-shrubs; stems terete or obtusely angled with 
linear lines of hairs or glabrous.  Leaces equal, usually narrow, stipules 
connate with the petiole to form a truncate cup often with bristles on its 
mouth. Flowers white, pink or lilac, small, dimorphous, in corymbose 
cymes. Calyz-tube ovoid or didymous; teeth 4 minute, subequal or l 
or 2 elongate, persistent. Corolla-tube long, its throat villous; lobes 4, 
valvate in bud, with the tips inflexed. Stamens 4, inserted on the 
throat; anthers linear, included or exserted. Ovary 2-celled: style 
filiform: stigma included or exserted, 2-lobed: ovules solitary in each 
cell, pendulous. Fruit globose or oblong, small, of two semi-terete or 
dorsally compressed indehiscent cocci. Seeds with membranous testa 
and thick funiculus; albumen fleshy; embryo axile, the cotyledons 
thin and the radicle superior.—DisrRiB. Species about 10: Indian 
Malayan and Australian. 

KwoxrA corymMposa, Willd. Sp. Plant T. 582. Herbaceous, 1 to 4 
feet high. Stem terete or obscurely 4-angled, little-branched, pubes- 
cent, tomentose or villous, never glabrous. Leaves membranons, pale- 
brown and somewhat olivaceous when dry, petiolate or sessile, narrowly 
elliptic, linear or ovate-lanceolate, tapered to each end, the apex acu- 
minate; both surfaces hairy like the stems: main-nerves 5 to 9 pairs, 
rather straight, ascending, most prominent on the lower surface ; length 

Y 1:5 to 5 in. ; breadth 7*4 to 1 in. ; petiole:2 to *4 in. or more. Stipules 
narrowly cupular, their edges with bristles ‘l to 2 in. long. Corymbs 

| on the end of the branches, shorter than the leaves, minutely bracteo- 
f late, trichotomous; the ultimate branches spicate when ‘in fruit. 
Flowers *05 in. long, on. peduncles shorter than themselves, white or 
purplish. Calyx ovoid, with 4 broad blunt triangular sub-equal teeth. 
Corolla-tubo hairy within. Fruit less than ‘Ll in. long, puberulous, 
W. & A. Prod. 439; Wight Ill t. 123: Dalz & Gibs. Fl. Bomb. 111. 
Hook fil. Fl. Br. Ind. IIT. 128. K. teres, DC. Prod. IV. 569; Wall. Cat. 
819 in part. K. exserta, DO. l.c. K. umbellata, Banks ; Spreng. Syst. I. 
406. K. sumatrensis, Wall. Cat. 6183. K. mollis, Br. in Wall. Cat. 
820, not of W. § A. K. stricta, Thw. Enum. 152. Spermacoce ? teres and 
/S. exeerta, Roxb. Hort Beng. 10; Fl. Ind. I. 367,368: Ed. Carey Cs 
. 94,978; 974. S. sumatrensis, Retz Obs. IV. 23, ox Cham. & Schl. in 
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Linnea, III. 316 (not of Roxb. Fl. Ind. I. 336 ?) Cuncea trifida, Ham. in 
Don Prodr. 135. 
In all the provinces.—Disrreis. Malayan Archipelago, British 
India, tropical Austraha. 
CasTHIUM, Lam. . 


Shrubs (sometimes climbing), unarmed or spinous, their stipules 
of tenconnate. Flowers small, axillary, fascicled, or in corymbose, often 
pedunenlate, cymes; sometimes polygamous. Culyx with short tube 
and short persistent or deciduous eupular 4- or 5-toothed limb. Corolla- 
fube funnel-shaped, campanulate or urceolate, usually with a ring of 
defiexed hairs in the throat; limb 4-5-lobed, valvate in bud, finally 
reflexed. Anthers equal in number to the Tobes of the limb, inserted ra 
the mouth or throat of the corolla, sessile or on short filaments. Disk 
annular, tumid or depressed. Ovary 2-celled ; style stout; stigma large, 
entire ov bifid; ovules solitary in the loculi and pendulons. Drupe 
didymous or sub-globose or (when one of the carpels is suppressed) 
reniform, with 1-2 pyrenes, or a 2-celled putamen. Seeds pendulous, 
oblong, with membranous testa nnd fleshy albumen; embryo elongate, 
sub-terete ; the cotyledons short and the radicle supertor.—Disrris, 
About 80 species; in Asia, Africa, tropical Australia and Polynesia. 


Flowers 1 in. long, solitary or in pairs, axillary e) d. C. pauciforwm. 
Flowers less than *5 in. long, in axillary cymes :— 
Spiny straggling or scandent shrubs with more or leas 
hairy leaves :— 
Leaves rarely so much as 1°5 in, long, with 3 pairs of 
main-nerves, the remains of the calyx on the we of 
the fruit inconspicuous ove one 4 2, QC. parvifolium. 
Leaves 2 to 3 in. long with 5 pairs of mnin-nervea : 
fruit crowned by the large calyx-tube  ... e 3 Omole 1 A 
>: Unarmed trees or shrubs, glabrous or nearly so :— NEL 
Corolla-tube wide, short :— l "ie | 
Fruit much compressed, oborate, about “15 in. 
long; pyrenes not keeled : whole plant quite | | | 
e * ginbrous - m e. $, C. confertum., 8 
Fruit ellipsoid, smooth, obscurely 4-angled, some- "» 
what compressed, 1 in. or more in length: pyrenes "^ 
» prominently keeled on the back, not warted ; leaves - 
" with a few adpressed hairs on their lower sur- | x | E 
face sss ZI see 
— | Corolla salver-shnped, the m very nurrow. Fruit 
T. || mach compressed, didymous, minutely ve — 
ya |. to 6 in. long: TRIN warted, not. "keeled : leaves. E 
m | f | ——— it — ite — zi AMD. dr 
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crowquill, pale, terete; spines few, slender, curved, shorter than tho 
petioles, supra-axillary. Leaves membranous, elliptic-ovate, shortly and 
somewhat obtusely acuminate, the base cuneate; both surfaces pale 
olivaceous-brown when dry, dull; main-nerves 4 to 5 pairs, spreading, 
somewhat prominent on the lower surface but evanescmg nt the tips, 
almost obsolete on the upper ; length 4 or 5in.; breadth 1:5 to 2:25 in. ; 
petioles *15 to :25 in.; stipules small, broadly triangular. Flowers 
about 1 in. long, solitary or in pairs on a short minutely bracteo- 


late axillary branch. Calyz :2 in. long, cupular-campanulate, the” 


mouth with 5 short broad acute teeth. Corolla with a wide cylindrie 
tube ‘5 in. long, having a ring of hairs inside near the base, otherwise 
glabrous; the limb with 5 lanceolate erect or spreading lobes half as 
long as the tube, Anthers exserted, narrowly oblong, inserted by short 


filaments in the glabrous thront. Ovary 2-celled; style exserted; 








stigma mitriform, oblong, 2-partite. Fruit nearly 1 in. long, pulpy, 
smooth, crowned by the large wide calyx-tube. Plectronia pauciflora, 
K. & G. MS. 


Perak: Scortechini, 62, 

At once distingnishable by ita large flowers, solitary or in pairs. 

2. CANTHIUM PARVIFOLIUM, Roxb. Hort. Beng. 15: Fl. Br. Ind. I. 
534. A rambling spiny shrub often subscandent or scandent; young 
branches thicker than a crow-quill, angled, at first densely rusty ad- 
dressed-pilose, ultimately often sub-glabrons; spines supra-axillary, ‘05 
to :2 in. in length, straight or curved, pubescent at the base, the 
tips glabrous and shining. Leaves small, subcoriaceous, greenish when 
dry, ovate or elliptic, acute, the base cuneate; upper surface glabrous; 
the lower often sparsely hairy; the three pairs of slightly curved 
ascending main-nerves and the midrib pubescent usually on both sur- 


faces; length 75 to 1-5 in.; breadth “5 to 75 in.: petioles *05 to 15 in.; 


stipules broad and short with an acute abrupt point. Flowers. -2 in. 
long, in small axillary clusters, on short pedicels. Calyx cupular-trun- 
cate, entire, or minutely 4- to 5- toothed. Corolla several times longer 
than the calyx: the tube widely tubular in bud and constricted below the 
limb, when expanded the tube globular, glabrous outside, but with a 


ring of dense deflexed white hairs inside; the limb with 4 or 5 Jan- 


ceolate deflexed lobes. Anthers partly exserted, ovate, on short fila- 
ments. Stigma mitriform, sulcate. Fruit when ripe the size of a amall 
cherry or black currant, glabrous. DC. Prod. IV, 474. Hook. fil. FI. 
Br. Ind. III, 135. C. scandens, Blume Bijdr. 966; DC. Prod. 1V, 475. 
e. horridum, Blume Bijdr. 966; DC. Prod. 1V, 474; Miq. Fl. Ind. Bat. 


— TI, 255: Hook. fil. Fl. Br. Ind, III, 135. Plectronia parvifolia and P. 
|. horrida, Kurz. For. Fl. Burm. II, 36. Gardenia rigida, Wall. Cat. 8257 
| n part. Q.sizyphinum, Wall, Cat. 8288 A. C. Rubiacea, Wall. Cat. 8288 
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B. Hyptianthera rhamnoides, Zoll, et Mor, in Zoll. Syst. Verzeichn. 60. 
Dondisia horrida, Korth. in Ned. Kruidk. Arch. II, 236. 

In all the provinces: not uncommon. 

We have here reduced Blumé’s species OC. horridum to tho older one of 
Roxbargh; for we can find no character to separate the two, the form of the spines 
the size of the fruit, and the amount of pubescence hitherto relied upon being as 
n matter of fact inconstant, 


3. QOCasTHiUM MOLLE, King & Gamble, n. sp. A straggling spiny shrub 
(? scandent); all parts more or less densely pale rusty-pubescent; the 
young branches thinner than a goose-quill, dark-brown, more or less 
4-angled; spines stont, supra-axillary, much curved downwards, ‘2 to 
‘6 in. long. Leaves thickly membranons, ovateeto ovate-lanceolate, 
shortly acuminate, the base cuneate or rounded; main-nerves about 5 
pairs, spreading, slightly prominent on the lower surface when dry, 
obsolete on the upper; length 2 to 3 in.; breadth :75 to 1°5 in.; petioles 
‘15 to '2 in.; stipules broadly triangular, apiculate, very short. Flowers 
‘2 in. long, on pedicels nearly as long, in small axillary cymes or on 
short, minutely bracteolate, sometimes leaf-bearing, axillary branches. 
Calyx small, cupular, with 5 small acute teeth. Corolla with a wide 
tube glabrous outside, but inside with a ring from the throat of long 
deflexed white stout hairs: the lobes of the limb about as long as the 
tube, narrowly oblong, glabrous, deflexed. Anthers sessile, shortly 
oblong, exserted. Style exserted; stigma large, ovoid-globose, ridged. 
Fruit unknown. 

Srvcarore: in the Bot, Garden Jungle; Ridley 2859. 

4 CANTHIUM CONFERTUM, Korth. in Ned. Kruidk. Arch. II, 235. 


sed, obovate, smooth, cushion-like, glabrous. Hook. fil. 
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Ind, III, 133. C. glomerulatum, Miq. Fl. Ind. Bat. Suppl. 585. Meme- 
cylon pauciflorum, Wall. Cat. 4114. 

MaraAcCcA: Griffith ( K.D.) 2973; Maingay (K. D. ) 862,942, PENANG : 
Wallich, Curtis 1119, 694. AOA Ridley 302, 358, 1895, 4124, 
4893, 9421, 9518, 9857. Jomore: King and Hullett. PAHANG: Ridley 
2245. Perak: Scortechini. 

5. CaxrHIUM GLABRUM, Blume Bijdr. 967, A small unarmed tree: 
young branches thinner than a goose-quill, 4-angled, pale-brown when 
dry, glabrous. Leaves thickly membranous or sub-coriaceous, elliptic or 
ovate-elliptic, olivaceons and dull when dry, shortly and rather abrupt- 
ly acuminate, the base slightly and abruptly narrowed, or broad and 
rounded; upper susface glabrous, the lower with some white sub- 
adpressed hairs, especially by the sides of the stont midrib and larger 
nerves; main-nerves 6 to 8 pairs, spreading, slightly curved, inconspi- 
cuous on the upper and only slightly conspicuous on the lower surface; 
length 5 to 7 in; breadth 2 to 3 in; petiole 4 to 6 in. Stipules broadly 
triangular at the base, much acuminate, shorter than the petioles. 
Cymes many-flowered, abont 1 in. in diam., on short peduncles, dichoto- 
mously branched. Flowers pentamerous, "15 in. long, their pedicels 
slightly shorter, Calyz shortly campanulate or cupular, the mouth undu- 
late and with 5 small triangular teeth. Corolla widely tubular, con- 
stricted at the throat, the limb with 5 deep valvate broadly lanceolate 
acute spreading or reflexed lobes. Anthers ovate, on short filaments in 
the throat, with a line of vertically deflexed stout white hairs just below 
them. Stigma large, sub-globular, rather turbinate, corrugated. Ovary 
S-celled. Fruit ellipsoid, pulpy, 4-angled (when dry) often compressed, 
smooth outside, the two enclosed pyrenes triangular, the inner face of 
each being flat, the outer faces deeply grooved so as to leave a bold 
central keel, DOC. Prod. IV, 478: Hook. fil. Fl. Br. Ind. 111,133. Piec- 
tronia glabra, Kurz For. Fl. II, 35.  Vangueria ? atroviridis, Wall. Cat. 
8412. Rubiacea, Wall. Cat. 8303. 

In all the provinces: common, 


This species is easily distinguished from C. didymum by its short widely tubular 
corolla slightly constricted just below the limb, that of C. didymum being hypocra- 
teriform with a narrow tube. The fruit of this is also large and quite glabrous, 


6. CANTHIUM DIDYMUM, Gaertn. fil. Fruct. III, 94. A tree: young 





branches without spines, nearly as thick as a goose-quill, 4-angled, at 4 


first brown, but afterwards pale, smooth, the nodes thickened. Leaves 
thinly coriaceous, glabrous, narrowly elliptic or ovate-lanceolate, occa- 
sionally sub-orbicular, the apices sub-acute, acute or shortly and bluntly 
acuminate, usually much narrowed at the base, but sometimes rounded ; 
upper surface dark-brown when dry, shining, the lower paler: main- 
nerves 3 to 5 pairs, slightly curved, ascending, thin but prominent on 
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the lower surface as is the midrib, faint on the upper; length 2'5 to 
6 in.; breadth 1'5 to 3:5 in.; petioles -25 to ‘3 in.; stipules -25 in. long, 
triangular, with broad base and narrowly acuminate npex. Cymes sub- 
sessile or on short peduncles (‘25 to Lin. long) sometimes puberulous; 
branches longer than the peduncles, spreading,corymbose, crowded, many- 
flowered. Flowers about '25 in. long, on unequal slender pedicels. 
Calyx less than -l in. long, narrowly campannlate; mouth with short 
acute teeth or truncate. Corolla salver-shaped, the throat villous: the 
mouth with 5 blunt oblong deflexed lobes as long as or longer than the 
tube. Anthers narrowly oblong, on filaments half their length, inserted 
on the throat,’ exserted and deflexed. Style glabrous; stigma sub- 
quadrate, notched or bifid, Fruit variable, always eompressed and more 
or less didymous, usually somewhat obovoid or obovoid-ellipsoid, *25 to *6 
in. long, minutely velvety: pyrenes with hard dark warted putamen. 
Roxb. Fl. Ind. I, 535: W. & A. Prodr. 425; DC. Prod. IV, 473; Wall. 
Cat. 8413; Hook fil. Fl. Br. Ind. III, 132; Trimen Fl. Ceyl. II, 343. 
Plectronia didyma, Kurz For. Flor. Burma. II, 35. Psydrax dicoccos, 
Gaertn. Fruct. p. 125, t. :26; DC. Prod. IV, 476. Vanguerta dicocca 
Miq. Fl. Ind. Bat, II 250. Webera cymosa, Willd. Sp. p. 1224. In- 
determ. Wall. Cat. 9069. 

In all the provinces, very common. 

The South Indian species C. umbellatum, Wight, Ic. 1034 is, in my opinion, 
only a form of this species. 
Doubtful Species. 

7. CANTHIUM GRISEUM, King & Gamble. A shrub? Young bran- 
ches nearly as thick as a goose-quill, striate and purplish-brown when dry. 
Leaves membranous, narrowly elliptic, tapering to each end; upper sur- 
face dark, sparsely strigose when young, afterwards glabrous; lower 
surface cinereous with pale curved hairs, especially on the midrib and 
4 or 5 pairs of rather prominent little-curved ascending main-nerves ; 
length (when young) 2 to 2:5 in.; breadth *75 to 1:25 iu.; petioles 2 to 
*25 in.; stipules broadly ADANAN acute, much shorter than the petioles. 
Flowers *2 in. long, pedicellate, crowded on short multi-bracteolate axil- 
lary branches longer than the petioles, the pedicels *15 tō ‘2 in. long, 
pubescent. Calyx one-third the length of the corolla, rotate, with 5 
long narrow spreading lobes. Corolla much pointed in bud, with a 


short wide tube puberulous outside but densely hairy inside; the 5 lobes 
about as long. as the tube, triangular, acuminate, sub-erect. Anthers 


sub-sessile in the tube, included, elliptic, Stigma large, globose, ribbed. 

Fruit unknown. 

(0 Lanwaws ; Curtis 2804. » 

| Only once collected. Has a strong ‘seperiicial resomblance to Vangueria a 
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ovoid, rugulose, with 10 broad bold ridges, its sub-truncate apex 
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36. Mesoprera, Hook fil. 


A treo with stout terete branches and large, very coriaceous lenves: 
stipules large, coriaceous, unequal. Flowers minute, in dense ebracteo- 
late axillary cymes shorter than the petioles. Calyz-tube short, hemi- 
spheric, 5-toothed.  Corolla-tube short; throat hairy ; lobes of the limb 
short, acute, valvate in bud. Stamens 5, inserted on the throat; fila- 
ments short, subulate; anthers oblong, apiculate. Ovary 2-celled : atyle 
short, stout; stigma capitate, 10-lobed: ovules 1 in each cell, attached 
to the septum. Fruit small, 2-celled and didymous, or l-celled and 
globose, smooth: pericarp coriaceous, with a thin fleshy covering. Seeds 
cup-shaped, embracing a thick horny projection from the inner angle of 
the cell; testa adnate to the fleshy albumen: embryo slender, cylindric, 
coiled in the middle of the albumen; cotyledons short, obtuse; radicle 
long, superior.—A single Malayan species. 

Mesorrera Matnaarl, Hook fil. in Benth. & Hook. fil. Gen. Plan- 
tar. II. 131; Fl. Brit. Ind. III, 137. Young branches as thick as a goose- 
quill, deciduously rusty-tomentose. Leaves elliptic or broadly ovate ; 
shortly acuminate, smooth and shining on the upper surface, rusty- 
tomentose on the lowér; main-nerves 5 to 7 pairs, curved, ascending: 
depressed on the upper, bold and prominent on the lower surface; 
length 7 to 9 in.; breadth 45 to 5:5 in. Stipules very unequal and 
obtuse, with strong parallel nerves, one obliquely oblong, 1 in. in length, 
the other shorter and rounded ; petiolo *5 in. long, very stout. Cymes 
less than *5 in. in diam. in flower, but in fruit 2:25 in. in diam. and much 


branched, pubescent. Fruit when didymous ‘2 to :25 in. across; when 


single-seeded and globular abont half as much. 
MALACCA: Mdaingay (K.D.) 939. á 


Known only from Maingsy’s two specimens in Merb. Kew. Tho abore descrip- 
tion is mainly copied from Sir Joseph Hooker's. 


97. GanprNrIOPSIS, Miq. 


Shrubby or sub-arboreous, glabrous, with stout branches: Leaves 
very coriaceous, oblanceolate, many-nerved; stipules lanceolate, cadu- 
cous. Flowérs in small somewhat supra-axillary clusters without bracts 
or bracteoles. Calyx small, its tube cylindric; the limb with 5 spread- 
ing lobes. Corolla much larger than the calyx (1 in, or more in length) ; 
its tabe widely cylindric, les8 than half as long as the limb; lobes of 
limb large, ovate, imbric 





fusiform acute; ovary 2-celled with 1 oyule in each cell, Fruit br | 
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surrounded by the enlarged thickened incurved calyx-lobes, 2-celled, 2- 
seeded. Distr1s.—One or perhaps two species, both Malayan. 

GARDENIOPSIS LONGIFOLIA, Miq. in Ann, Mus. Lugd. Bat. IV. 250 and 
262. A small tree 10 or 12 feet high: young branches as thick as à 
goose-quill, pale-brown. ^ Leaves coriaceous, oblanceolate, gradually nar- 
rowed, in their lower three-fourths, to the stout petiole; main-nerves 15 
to 20 pairs, slightly curved upwards and interarching ʻI in. from tho 
slightly recurved edges, the intermediate nerves are numerous but fainter, 
all prominent on the lower surface and depressed on the upper; both 
surfaces yellowish-brown, the lower paler and reticulate, length 6 to 16 
in.; breadth 1:5 to 3°5 in; petioles ‘3 to '5 in. long; stipules narrowly 
lanceolate, acuminate, 4 to *5 in. long. Flowers. sessile in clusters of 
5 or 6; the calyx-tube about *1 in. long: the limb about :15 in. across, 
its lobes ovate. Fruit *4 to '6 in. long. 

MarAccA: Derry 960, PERAK: Scortechini 1234; Wray 2832, 3693; 
King's Oollector 2861, 2850, 6934; Ridley 9722. Pamasa: Ridley 2661. 
NEGRI SEMBILAN: Ridley 10081.  DisrRID.—Sumnatra. 

There is what appears to be a distinct species of this in Borneo (Haviland 3011) 
with longer narrower calyx-lobes and frnit 1°25 in. long. 


38. WEBERA, Schreber. 


Trees or shrubs with thinly coriaceous or membranous leaves drying 
black. Flowers in terminal paniculate cymes, usually on bi-bracteolate 
pedicels, Oalyx-tube campanulate or urceolate, the limb 5-toothed or 
5-partite. Corolla cylindric or narrowly fannel-shaped ; its tube shorter, 
equal to or longer than the lobes of the limb; throat glabrous or with a 
line of hairs; limb 5-lobed, narrowly oblong, spreading or reflexed, 
twisted in bud. Stamens D, linear, inserted by short filaments on the 
throat, Style short, usually pubescent; stigma long, spindle-shaped « or 
ligulate, grooved, exserted. Ovary 2-celled, each cell with a single or 


* at most with 2 ovules. Fruit baccate, with little pulp, 2-celled; each 


~~ 
> 


cell with a single plano-convex seed often cupped on the plane surface : 
testa various, albumen fleshy or horny; embryo small, cotyledons leafy. 
Disrrip.—About 20 species, all tropical. 


The genus Webera, ns undorstood in Hooker's Flora of British India, is compos- 
od of two sets of plants, one with 2 or more ovules in onch cell of the ovary, the 


other with only a single ovnle in each. ‘The former are, in that work, formed into | 





the section Euwebera. In these Muterials the same plante are described —— 

genus Stylocoryna of Cavanilles. By other anthors they have been tr ns 

genus either under the name of Tarenna, Gaertner or of Chomelia, Lin: 

| - Jacqnin and Vellosn), "The species with single ovules in each cell anes th 
‘Sader th gone vm Weber," Tu wo msn, Bowes Hero 
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thus, on account of their ovulation, removed to distant positions in the family of 
of Rubiacesx, 


Lobes of the corolla longer than ite tube:— 
Apices of the corolln-lobes acuminnte, reflexed in 
bud and forming a stem at tho apex of the flower- * 
bud: fruit ovoid a ess es 1. W. stellulata, 
Apices of the corolin- lobes oí linenr or refloxed in 
bud; fruit globulnr :— 
| Lobe of corolla with ciliate margins; calyx °25 
l in. long, ita lobes large, oblong-lanceolate, acu- 
minate — * -— es 2. W. Ridleys. 
Lobes of corolla glabrous;,cnlyx *15 in. long, 
ita lobes brondly triangular, acute :— 
Leaves 5 toe8 in. long, with Sto 10 pairs of 


nerves 93 * tee 4. OQ. W. Wallichis. 
" Leaves 2:5 to 3°5 in. long, with 5 or 6 pnira of 
nerves ese ee 4. W. Curtísit. 


Lobes of the corolla and its tabe of equal length ... 5, W. odorata, 
Lobes of the corolla shorter than its tube :— 
Cymes trichotomoualy DANN on pedancles 
several iuches in length :— 
Calyx a little over *1 in. long, the limb with 5 
short blunt teeth; leaves glabrous with 8 to 10 
pairs of nerves ose ave 6. W. grandifolia. 
i Calyx *15 in. long, the limb with 5 deeply lisse 
F . lobes as long aa its tube; leaves puberulous 






















beneath, with 8 to 16 pairs of nerves es 4. W. longifolia. 
éi? Cymes condensed, with very short peduncles :— 
l Leaves glabrous and with 16 to 18 pairs of snb- i 
z - — dorizontal nerves; lobes of calyx linear-lan- 
—  — ewolate, longer than the tube — e. 8. W. Wray. 


Leaves with scattered adpressed hairs on the 
under surface, especially on the midrib and 8 
to 10 pairs of nerves; lobes of calyx lesa thau 
half as long as its tubo, triangular, sub-acute ... 9. W. Fappii. 


l. WEBERA STELLULATA, Hook. fil. Fl. Br. Ind. III. 104. A shrub: 
young branches much thinner than a goose-quill, dark-coloured, sub- 
terete, glabrous. Leaves thinly coriaceous, oblong-elliptic to elliptic, - 
shortly acuminate at the apex, cuneate at the base, upper surface 

labrous, , shining, very dark when dry, the midrib and nerves depressed ; é 

e lower paler and dull, sometimes puberulous when young, but 
bi: SE glabrous; main-nerves 7? to 10 pairs, rather faint, curved, as- 
|. «ending: length 45 to 9i dn.; breadth 1:5 to 2:5 in. ; petiole ‘25 to "4 in.; — 
‘= stipules ovate, acuminate, "15 in. long. Cymes (including the short | 

pedun uncle) l to 1:5 in. long, terminal, solitary, at first puberulous, — 
f glabrous, trichotomous, - rather few-flowered ; the braoteoles Ub 
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linear-Ianceolate, persistent. — Flower-pedicels shorter than the calyx, brac- 
teolate. Calyx about ‘15 in, long, narrowly campanulate, cut about half- 
way down into 5 acute triangular lobes, Corolla *4 in. long; the tube 
cylindric, only ‘1 in. long; the limb '3 in. long, its lobes imbricate» 
oblong, acuminate with free reflexed linear points; throat slightly hairy. 
Anthers linear, acuminate, on short filaments, included. Ovary with 
two l-ovuled cells ; style much shorter than the fusiform hairy includ- 
ed stigma. Fruit broadly ovoid or sub-globular, crowned by the calyx- 
lobes, glabrous, 4 in. long. Seeds 2. Stylocoryne Webera, Wall. Cat. 840 
I (in part). Pavetta aristata, Wall. Cat. 6169. 

PenanG: Wallich. Matacca: Griffith (K.D.) 3086; Maingay (K.D.) 
850. SELANGOn: Ridley, 10220. Perak: King’s Collector, 973, 4309, 
5951, 6169, 10228; Wray, 458, 1094, 3745. 


_ Some of the specimens of this have the leaves of n pale olivaceons-brown colour 
(whon dry), contrasting in this respect strongly in colour with the majority which 
ere very dark. ‘The species is well-marked by its corolla, the tube of which is only 
one-quarter as long as the oblong lobes of the limb, while the five linear points 
of the Intter are reflexed and form a kind of star nt tho apex of the flowor-bnds. 


The lobes do not nppear to expand, for in all the specimens I have seen they remain 
convolute, 


2, Wenera RipLEY: H.H.W. Pearson MSS. in Herb. Kew. A low 
glabrous shrub; young branches pale-brown, obtusely 4-angled. Leaves 
thinly coriaceous, narrowly elliptic, aeute or shortly acuminate, the base 
cuneate; both surfaces olivaceous-brown, shining (especially the upper) 
when dry, main-nerves 10 to 14 pairs, curved, spreading, faint but 
distinct on both surfaces; length 5:0 to 7 iu.; breadth 2 to 3 in. ; 
petioles *4 to -7 iu.; stipules broadly triangular, acute, about ‘2 in. long. 
Oymes several together, terminal, in short pedicels, trichotomous, few- 
flowered; the branchlets angled and with a few permanent boat-shaped Pht 

$ acute bracteoles. Flower pedicels about as long as the calyx, bibrac- — S 
teolate near the apex. Calyx ‘25 to ‘3 in. long, campanulate, the limb as 
long as the tube, deeply divided into 5 oblong-lanceolate acuminate 
lobes. Qorolla not much longer than the calyx; the tube short; the 
limb three times longer and deeply divided into 5 oblong, acute, contorted 
lobes with ciliate margins. Anthers 5, inserted on the throat in a band 





of hair. Ovary with two uni-ovulate cells; style very short: stigma 
iM fusiform, sulcate, glabrous. Fruit fusiform, glabrous, the calyx-scar 
| apiculate. i | f : 
SINGAPORE : at Chan Chu Kang, Ridley, 6147. Jonore: King, 602,  — 
= Perak: King's Collector, 4585, 4615. r duis ^ 
Only once collected and not in frait ; flowers white, A species near W, Wallichii: J -4d 
but with longer corolla lobes ciliate at the margin, - Te um. MM 
| E: | * m zs BENI. 
| ! ; A 
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3. Wernera WaLrurICH!II, Hook fil. Fl. Br. Ind. ITT. 105. A shrub 4 
to 8 feet high, glabrous except the branches of the inflorescence and the 
calyx: young branches thinner than a goose-quill, usually dark-coloured, 
obscurely 4-angled.  Leares membranous, oblong-elliptic, oblong, or el- 
liptic, rarely oblanceolate, the apex shortly acuminate, the base cuneate ; 
both surfaces more or less darkly olivaceous when dry, the midrib rather 
bold; main-nerves 8 to 10 pairs, slightly curved, ascending, thin and 
only slightly prominent; length 5 to 8 in. ; breadth 2 to 2°75 in., petiole 
‘4 to Gin. Stipules broadly triangular, acuminate, ‘25in.long. Panicles 
terminal, much branched, shortly pedunculate, about 1:25 to 2:5 in. 
long including the peduncle, “and equally broad branches and their 
divisions puberulous, cymose; bracteolesa triangular acute, about 1 in. 
long. Flowers *4 to 6 in. long, on compressed pedicels longer than the 
calyx. Calyx ‘15 in. long, bracteolate (often bibracteolate) at the base, 
shortly campanulate, with 5 broadly triangular acute teeth, puberulous 
externally. Corolla -45 in. long, glabrous, salver-shaped, the short tube 
with a belt of hair inside: the lobes linear-lanceolate, longer than the 
tube, reflexed. Anthers 5, exserted, linear-oblong, the apex sub-acute, 
the base blunt and prolonged beyond the attachment to the short fila- 
ment. Style cylindric, hairy in the middle: stigma as long as the style, 
compressed, exserted. Fruit fusiform, glabrous, reticulate when dry, 
shining, not ridged, crowned by the small calyx, 4 in. long and 73 in. in 
diam. Seeds 2. Stylocoryne Webera, Wall. Cat. 840, I (for the most 
part). Pavetta webermfolia, Wall. Cat, 6182 A, in part B. 

Maracca: Griffith (K D.) 3084, 3004; Maingay (K.D.) 851. 
Perak: Wray, 3745; King's Collector, 1932, 2516, 2921, 2794, 5032, 
5957, 10228; Scortechini, 429, 

č 4. Wepera Counristi, King, n. sp. A small shrub; all parts glab- 
rous except the cinereous-puberulous inflorescence. Leaves coriaceous, 
narrowly elliptic, shortly acumiunte, the base cuneate; both surfaces 
drying dark olivaceous-brown, the lower paler; main-nerves 5 or 6 pairs, 
rather straight, ascending: length 2*5 to 3:5 in.; breadth *9 to 1:35 in, 
petiole *15 to :3 in.; stipules ovate or ovate-lanceolate, much acuminate, 
Oymes terminal, sub-sessile, only about 1 in. in diam. each way, tricho- 
tomous, few-flowered, the short branches and the flower-pedicels cine- 
reous-puberulous, angled; pedicels slightly longer than the calyx; 
Calyx *l in. long, campanulate; the limb with 5 acute triangular erect 
lobes. Oorolla-tube widely cylindric, not much exceeding the calyx, and 
about one-third of the length of the 5 imbricate,'oblong, blunt, reflexed 
lobes of the limb. Style shorter than the lobes of the limb, but exserted 
on account of their reflexion; clavate, grooved. Ovary 2-celled: cells 
each with a single ovule. Fruit globular, crowned by the small 
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ealyx-scar, glabrous, ‘2 in. in diam. when dry. Seeds 2, plano-convex, 
the plane surface with a large pit. 
Kepan: Ourtts, 2545, 2546. Lanoxawi: Curtis, 2805. Perak. 
Wray, 3612. 
5. Wenera ODORATA Roxb., Hort. Beng. 15: Fl. Ind. 1,699. A 
short shrub 6 to 10 feet high; young branches cinereous, sub-terete, 
Leaves membranous oblong-elliptic (often narrowly so), shortly acum 
nate, the base much narrowed; both surfaces dull, glabrons, the lower 
pubescent iu var. deep olivaceons when dry: main-nerves 8 or 9 pairs, 
faint, little curved, ascending or spreading, length 5 to 8 in.; breadth 
1:5 to 3 in; petiole -4 to *8 in; stipules triangular, acuminate, much 
shorter than the petioles. Cymes large terminal, ,paniculate, trichoto- 
mons, lax, 5 or 6 inches wide and equally long, spreading ; the peduncles 
and branches long and slender, 4-angled, cinereous-pubescent : bracteoles 
linear, persistent. Flower-pedicels as long as or longer than the flowers, 
pubescent. Calyx urceolate-campanulate, about "1 in. long; the teeth 
shorter than the tube, lanceolate. Corclla-tube slender, cylindric, ‘25 in. 
long, the lobes imbricate, clavate in bud, about the same length, nar- 
rowly oblong, acute, sub-falcate, reflexed, their upper surfaces glabrous. 
Ovary 2-celled, each cell with 2 ovules ; stigma exserted, clavate- 
J gubulate. Fruit the size of a large pen, 2-celled, 2-seeded. Hook fil. Fl. 
ß Br. Ind. IIT, 102. W. macrophylla, Roxb. l.c. 697. Pavetta webereefolia, 
Br. in Wall. Cat. 6182 A, in part. P, cerberæfolia, Miq. Fl. Ind. Bat. II, 
979, Stylocoryne Webera Wall. Cat. 8401. S. penangensis, Miq. l.c. 207. 
Cupia macrophylla DC. Prod. IV, 394. 


Pexanc: Wallich. Perak: King’s Collector 3191, 3807, 4236; 


Wray 1147. 
Van. pubescens, King; lower surfaces of leaves pubescent. 
Perak: at 3400 feet: Wray, 474. 


or small tree: young panicles obtusely 4-angled, deciduously and 
minutely*rusty-pubescent. Leaves thinly coriaceous, elliptic to elliptic- 
oblong or oblong-oblanceolate, shortly and often abruptly acuminate, 
much narrowed at the base: both surfaces (when dry) brown, tinged 
with olivaceous, the lower slightly the paler, quite glabrous ; main-nerves 
8 to 12 (rarely as many as 16) pairs, thin but distinct on both surfaces, 
spreading, curved: length 5 to 10 (rarely 12) in.; breadth 2 to 4i. 
a petiole ‘4 to ‘75 in.; stipules broadly ovate, shortly acuminate, “2 to “3 
Í in. long. Cymes as in W. longifolia, but on shorter peduncles and with 
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fewer bracteoles. Calyzslightly more than “I in. long, finsk-shaped, te — 
limb with 5 short blunt teeth. Flowers as in W. longifolia, but slightly — 
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shorter, and more obovate in bud; fruit as in W. longifolia. Ixora 
grandifolia, Br. in Wall. Cat. 6134. : 

MaraccA: Grifith (K.D.) 2796; Maingay (K.D.) 854. SINGAPORE; 
Wallich ; Ridley 1800, 3764, 10411, 10852. Perax: Wray 3001, 3377: 
Ridley 5557 ; King's Collector 763.  Jonong: Ridley, 11167. 

7. Wevera LONGIFOLIA, Hook. fil. Fl. Br. Ind. III, 105. A shrub, 
young branches thinner than a goose-quill, obtusely 4-angled, decidu- 
ously rusty-puberulous. Leaves thinly coriaceous, oblanceolate, elliptic- 
oblong or elliptic-lanceolate, shortly acuminate, narrowed from the 
middle or above it to the short petiole; both surfaces drying olivaceous- 
brown; the upper glabrous and shining, the lower deciduously cinereons- 
puberulous, main-ngrves 8 to 16 pairs, spreading, slightly prominent 
on the lower surface, faint on the upper, length 6 to 12 in.: breadth 2 to 
3 in.: petiole 4 to 1 in.; stipules ovate, much acuminate, hairy, about 
‘3 in. long. Oymes erect, terminal, paniculate, trichotomous, on rusty- 
pubescent obtusely 4-angled peduncles several inches (sometimes 9 or 10) 
in length: ultimate branchlets crowded: the flower-pedicels each with 
2 linear bracteoles'at its base. Calyx :l5 in. long, narrowly campanu- 
late, divided into 5 deep linear hairy lobes as long ns the tube. 
Corolla pubescent, abont 65 in. long; the tube cylindric, more thau 
twice as long as the oblong obtuse lobes, Style exserted. Ovary 2- 
celled, each cell with one ovule, Fruit globular, glabrous, 4 in. in diam, 
(when dry), crowned by the long linear calyx-lobes, Jvora longifolia, 
G. Don. Gen. Syst. III, 573. T. macrophylla Br. in Wall. Cat. 6165 (not 
of Bartl.).  Pavetta longifolia, Miq. Fl. Ind. Bat. II, 275. ^ 

PrNANG: Wallich, Phillips; Ridley, 9395; Curtis 947, 1144. PERAK : 
King's Collector, 2737, 3825, 6220, 6632, 10662; Wray, 2081, 2564, 2885; 
Scortechini, 228; Ridley, 2920. Jononkg: Ridley, 11166. | 

i: 8. Werera WmayrKing,n.sp. Glabrous, except the inflorescence : 
young branches 4-angled, thinner than a goose-quill. Leaves thinly 
coriaceous, large, oblong-elliptic, shortly acuminate, cuneate at the base; 
F "both surfaces blackish-olivaceous when dry, shining, the midrib con- 
|» — . spieuous on both, channelled on the upper; main-nerves 16 to 18 pairs, 
> spreading, sub-horizontal, faintly visible on both surfaces; length 9 to 
C 11 in. long; breadth 2:5 to 3:5 in.; petiole ‘5 in. long, narrowly winged 
above. Cymes terminal, umbellately panicled, about 1:25 in. long and 
broad; the branches few, pubescent, slender, angled, few-flowered, the 
bracteoles minute: pedicels shorter than the calyx, pubescent, bracteo- 
‘late. Calyx *15 in. long, narrowly campanulate, the teeth linear-lanceo- 
“late, pubescent, erect, longer than the tube. Oorolla narrowly funnel- 
| shaped, puberulous outside, ‘35 in. long: lobes linear-oblong, blunt, about 
a third of the length of the tube. Stigma narrowly clavate, exserted, — . 
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glabrous. Fruit depressed-globular, smooth, shining, black when dry, 
crowned by the small calyx-scar, *4 in. in diam. and °25 in. long. Seeds 
2, plano-convex with a depression on the plane side. 

PERAK: Scortechint ; Wray, 2477, 

9. WEBERA Yarrr King, n. sp. Young branches thinner than a 
goose-quill, pale-brown when dry, glabrous. [eaves membranous, nar- 
rowly oblong-elliptic, acuminate, the base cuneate, both surfaces oliva- 
ceons when dry, the upper quite glabrous, the midrib slightly channel- 
led; the lower paler, glabrous but for a few scattered adpressed pale 
hairs chiefly along the prominent midrib and 9 or 10 pairs of curved 
ascending distinct nerves: length 5 to*7 in.; breadth 1*5 to 1°75 iu.; 
petioles *3 to *5 in; stipules broadly lanceolate-oblong, blunt, shorter 
than the petiole.  Cyme on a short peduncle, terminal, paniculate, con- 
densed, about 2-5 in. in diam., its branches pubescent; bracteoles few, 
lincar, Flower-pedicels about as long as the calyx. Calyx *l in. long: 
narrowly campanulate, pubescent; its 5 lobes less than half as long as 
the tube, triangular, sub-acute, rusty-pubescent.  Corolla-tube narrowly 
infundibuliform, about *4 in. long, pubescent; the 5 blunt oblong lobes 
of the limb imbricate in bud, reflexed where expanded, glabrous. Style 
short; stigma slightly exserted, ligulate. Fruit the size of a small pea, 
glabrous. Seeds 2, plano-convex. 

Perak: Yapp. 482; Wray 10. 


39. Ixonma, Linn. 


Shrubs or small trees with terete branches. Leaves opposite, rarely 
in whorls of three, often coriaceous, rarely sessile. Stipules inter- 
petiolar, often with broad bases and acuminate or linear apices, de- 
ciduous or persistent. Flowers in terminal trichotomously branched, 
often corymbose cymes, each bi-bracteolate, rarely 5-merous.  Calyz-tube 
campanulate, often narrowly so; the limb 4-toothed, persistent. Corolla 
salver-shaped : the tube narrowly cylindric much longer than the calyx, 
rarely widened towards the apex, the throat naked or hairy ‘athe limb 
with 4, rarely 5 spreading or reflexed lobes, twisted in bud. Stamens 


as many as the corolla-lobes, and inserted on its mouth by short filaments | 


or sessile; anthers linear or oblong usually acuminate, the base bifid, 
dorsifixed, erect, more or less exerted. Ovary 2-celled. Style. filiform, 
exserted but never twice ns long as the corolla-tube. Stigma slender, 
fusiform before expansion, after expansion its two arms curved and 
divergent; ovules solitary, peltately attached to the septum of each 
cell: micropyle inferior. Fruit globose or didymous, with 2 plano- 
convex or ventrally concave coriaceous pyrenes. Seeds of the same 


shape as the pyrenes; testa membranous; albumen cartilaginous i 
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embryo curved ; cotyledons foliaceons ; radicle inferior.— Disaruru. Species 
about 110; mostly tropical Asiatic and African. 


Lobes of the calyx as long as, or longer than, its 
- tube :— 


` Leaves hairy beneath :— 

Calyx-lobes narrowly lanceolate, ncuminnte — 4. 1. 4. Brunonis. 
Leaves everywhere glabrous :— 

Calyx-lobes broadly lanceolate, acute, unequal... 2. J. merguensis. 
Calyx-lobea broad, blunt, unequal; bracts not 
covering the calyces see - e. 9. I. Kingatoni, 
Calyx.lobes ovate, obtuse, puberulous; brac 
longer than the calyces and covering them  .,. 4 I. multibracteata. 
Calyx-lobes narrowly lanceolate, about as long 
ns the tube ,.. * ees "is .. 3D. ZI, arguta. 


Lobes of the calyx shorter than ite tube :— 
Lobes acute :— 
Tube of corolla 1 to 1°25 in. long :— 
Leaves sessile, cordate at the base, 2 to 3 in. 
long one —F —* 2 8. I. coccinea. 
Leaves elliptio to oblong-elliptic, not cordate, 
6 to 9 in. long; thoir petioles ‘3 to '5 in. 
long Tl us * T. P. congesta, 
Tube of the corolla *25 to '3 in. long :— 
Leaves oblong-elliptic, shortly petiolate, 3:5 to 
Gin. long; cymes with many divergent branches 8. I. undulata. 


Lobes blunt :— 
Tube of corolla 1 to 1 25 in. long :— 
Oymes pendulous on long slender peduncles — 9. T. pendula. 
Cymea not pendulous; peduncles 1 to 2 in. long :— 
Main-nervea of leaves 15 to 20 pairs s. 10. JF. opaca. 
Main-nerves of leaves 8 to 12 paira +. 17. I. grandifolia, war. 
Kurzíana, 
Tabe of corolla 1 to 175 in. long :— 
Cymes lax, spreading, leavos petiolate, acute at 
the base; branching shruba (often tall) :— 
Leaves thinly membranous, their main- 
nerves 15 to 25 pairs * w» IL. P. Lobbi, 
Leaves coriaceous, their main-nerves 10 to 
12 pairs eae tee aan 12. ; gx fulgens, 
Cymes not spreading, simple unbrauched shraüba 
1 or 2feet high; leaves sessile, oblanceolate, 
cordate at the base :— 
r Main-nervea of leaves 15 to 18 pairs es 13. I. humilis. 


Main-nervea of leaves 8 to 10 pairs o» Th, I. Scortechinis, 
i Tube of corolla *8 in. long; cymes dense, 2 to 3 in. 
in diam. ae II see II 16, I. estricta, 
J. i. 10 
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Tube of corolla *4 in. long; cymes lax, slightly 
branched, 1 to 1'5 in. long ape 4. 16. F. concinna, 
Tube of corolla ‘2 to “4 in. long :— 
C y mes 2 to 4 in. ncrogs, branched, sprending — 
Leaves corinceous : cymes branched from the 


base * asi — e. 017. I. grandifotia. 
Leaves mombranons; cymes on long slender 
naked peduncles 3 to 4 in. long es. 18, I. diversifolia. 


1. Ixora Brononts, Wall. Cat. 6136, A shrub; young branches 
thicker than a crow-quill, covered with short cinereous-brown tomentum. 
Leaves thinly membranons, sessile, oblanceolate, sometimes sub-panduri- 
form, shortly caudate-acuminate, tapering much to the rounded or 
minutely cordate base; upper surface with the inferspnces shining and 
glabrons, the depressed midrib and 10 to 12 pairs of rather faint curved 
ascending main-nerves minutely tomentose; lower surface with minute 
spreading pubescence especially on the prominent midrib, main-nerves 
and reticulations, length 5 to 10 in.; breadth 1°5 to 2°25 in,; stipules 
with broad ovate bases with stout midribs, aud long thin linear apical 
tails, length (including the tails) :5 in. Cymes about 1°5 in. long, 
12- to 20.llowered, on short tomentose peduncles, 4 to 6 collected in 
corymbs on the apices of the branches, their bracteoles filiform and 
hairy. Flowers sessile; calyx ‘15 to ‘2 in. long, narrowly campanulate, 
the 4 teeth narrowly lanceolate, acuminate, as long as the tube. Corolla 
1 to L5 in. long, externally with long cinereous spreading deciduous 
hairs, ultimately nearly glabrous; the tube very narrowly cylindric, 
glabrous and ridged inside, the throat hairy: limb “6 in. across, its 
lobes 4, oblonge-elliptic, acute, spreading or reflexed, quite glabrous on 
the upper surface, sparsely hairy on the lower. Anthers elongate, nar- 
row, acuminate, deflexed, longer than their filaments. Stigma slender, 
slightly exserted, Fruit ovoid, puberulous, ‘35 in, long, and *25 in. in 


. diam. when dry. G. Don Gen. Syst. III. 573 ; Kurz Flora Burm. II. 20; 


"Hook fil. Fl. Br. Ind. III. 139. Pavetta Brunonis, Miq. Fl. Ind. Bat. II, 
270 (not of Wight Icon.) 

P£saxo: Wallich, (6136); Phillips; Ridley, 7682. Perax: Wray, 
$478, 3524; King's Collector, 1658. SINGAPORE : Lobb. Marnacca: Main- 


gay (K.D.) 858. DisrRis Burma; Wall. Qat. 8447. 


2, Ixora MERGUENSIS, Hook fil. Fl. Br. Ind. III. 140. A robust 


shrub only 2 or 8 feet high, glabrous; stem as thick as a swan's-quill, 
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 eompressed, cinereous. Leaves large, coriaceous, elliptic-oblong or obo- A 


vate, abruptly and shortly acuminate, th 
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globose, sub-sessile, terminal, with numerons very short branches, abont 
3 in. in diam., dense, uniny-flowesd, pedicellate, each flower with a 
lanceolate small bract. Qalyz'15 in. long, campanulate, the 4 lobes of 
the limb unequal, broadly lanceolate, acute, somewhat longer than the 
tube. Oorolla-tube puberulous, *6 in. long, cylindric, narrow below, 
somewhat wider above; the limb '6 in, across ; its lobes oblong, broad, 
blunt, spreading, the throat with a few hairs. Anthers sub-sessile, 
narrow, apiculate. Fruit unknown. 

Maray Peninsuca: Grifih (K.D.) 3003. Poncan: Curtis, 2961. 
Perak: Wray, 3543? ; 


Mr. Curtis has sent from Pungah two specimens bearing the number 2961, 
one in Herb. Kew and the other in Herb, Calcutta. The one in Herb. Calcutta is 
typical I. merguensis; that in Kow forms the variety described below. 


Var. Curtisii, King & Gamble; leaves narrowly elliptic-oblong, not 
at all obovate; nerves about 14 pairs, curving upwards, distinct on both 
surfaces; length 14 in,; breadth 4°25.  Oorolla-tube about ‘8 in. long, 
cylindric, widening upwards, puberulous; its limb nearly l in. across; 
the lobes ovate-lanceolate, sub-acute, the throat hairy. 

PosNoaAn: Curtis, 2961. 

39. Ixora Kinestont, Hook. fil. Fl. Br. Ind. III, 140, A shrub or 
small tree: young branches as thick as a duck's quill, terete, smooth 
and dark-coloured when dry. Leaves thinly membranons, shining and 
of a pale warm-brown colour when dry; glabrous, oblong or elliptic- 
oblong, sometimes oblanceolate, the apex with a short usually blunt 
point, tapered from below the middle to the short petiole; the reticula- 
tions slender; main-nerves 15 to 18 pairs, slender, spreading; length 5 
to 9 in.; breadth 2 to 3 in.: petiole “4 to *5 in. channelled; stipules 


- gemilunar, broad but only about 'l to 15 in. long, the apex bearing a 


short bristle. Cymes 4 to 6, in a dense terminal corymbose panicle 3 
or 4 in, in diam., each on a puberulous bracteate peduncle about *5 in. 
long (longer in fruit) and bearing numerous bibracteolate flowers, the 
bracts and pairs of bracteoles ovate-lanceolate, subcoriaceous, süb-acute, 


more or less persistent. Flowers 4-merous, sessile, crowded. Calyx -2 


to ‘3 in, long; the tube short, narrow; the limb with 4 large deep broad 


blunt lobes longer than the tube, one usually longer than the other 3 


and resembling the bracts nnd bracteoles in texture,  Corolla-tube 1 to 
1:25 in. long, slender, cylindric, glabrons; the limb *5 to ‘6 in. across, 
the lobes broadly obovate, obtuse, spreading. Antlers narrow, apiculate, 
reflexed, longer than their filaments. Stigma slightly exserted, small. 


Fruit ovoid, puberulous, crowued by the persistent calyx-lobes; length | 
ufroetdisg calyx-lobes) *7 in.: diameter *3 to *4 in (when dry). | 
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Maracca: Griffith (K.D.) 2996; Goodenough, 1271. PERAK: Scor- 
techini, 2030; Wray, 626; King's Collector, 733, 871, 920, 932, 2540, 3167, 
4900, 5972. SsrLANGon: Ridley, 3674, 7300; Curtis, 2346, JoHORE: 
Curtis.—Distris. Andaman Islands. 


The corolla, according to Kunstler, is yellowish-red. The Andamanese speci- 
mens look slightly different, and may belong to a new species. Fruit of the Anda- 
man plant is wanting. 


4, IxoRA MULTIBRACTEATA, H. H. W. Pearson in Kew Bull. ed. 
A bush or small tree, all parts glabrous except the inflorescence; young 
branches thinner than a goose-quill, somewhat compressed, pale when 
dry. Leaves membranous, pale yellowish-green when dry, oblong- 
oblanceolate to oblong-elliptic, shortly and blunfly acuminate, much 
narrowed to the base; both surfaces finely reticulate, main-nerves 10 to 
16 pairs, slightly curved, spreading, faint on both surfaces; length 5 to 
9 in; breadth 1-5 to 3 in; petiole -3 to '6 in.; stipules cupular, only 
* A abont ‘1 to "15 in. long, shortly apiculate. Cymes axillary and terminal, 
from 2:5 to 5 in. in diam. with many spreading ridged glabrous bran- 
ches, and a peduncle less than 1 in. long; bracts at the bases of the 
€ branchlets broad, blunt, from. ‘2 to -3 in. long ; ultimate branchlets with 
numerous imbricate ovate-triangular sub-cordate obtuse puberulous 1- 
nerved bracts -2 in. long at their bases, and 3 to 5 flowers nearly 1:5 in. 
in length; flower bracteoles ovate-obtuse, nerved, about 15 in. long. 
d Calyx sessile, about ‘25 in. long, puberulous, its lobes 4, ovate, obtuse, 
Qorolla-tube puberulous outside, glabrous within, narrowly cylindric, 1 
in. to 1°25 in. long: its limb nearly °5 in. across: the 4 lobes oblong, 
‘blunt, glabrous. Anthers longer than the very short filaments, narrow- 
4 ly oblong, short, apiculate, the base eagittate. Fruit unknown. 

.. _Manacca: Maingay (K. D.) 856. Ponoan: Curtis 2954. LANKAW!; 
,  Qurts 3408. Anpamans: Helfer (K. D.) 2997. PERAK: Scortechini; Wray 

F 3817. Quepan: Ridley 5540. — 
A species allied to I. Kingstoni, Hook. fil., but with less membranons leaves. 


It is readily distinguished by the numerons bracteoles at the bases of tho flowers and. 
by the large imbricate bracts at the bases of tho ultimate branchlets. - F: 


5. Ixora ARGUTA, Br. in Wall Cat, 6157. A tree; all parts except — — 

the inflorescence glabrous; young branches mnch thinner than a goose- Pol 

i quill, obtusely 4-angled, glabrous, dark-coloured. Leaves thinly coria- * 
ceous, broadly oblanceolate, rarely obovate or elliptic, rather abru y 
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shorter than the petiole. Cymes solitary, terminal on peduncles 1:9 
to 3 in. long, spreading, trichotomous, many-flowered, the bracteoles 
linear, persistent. Flower-pedicels shorter than the narrowly campanu- 
late calyx. QOalyz less than *1 in. long, narrowly campanulate, its 4 or 
5 narrowly lanceolate acnte teeth as long as the tube, erect. Corolla- 
tube narrowly cylindric, ‘4 or ‘5 in. long: the limb with 5 oblong api- 
culate lobes *2 in. long. Stigma narrowly fusiform (before the expan- 
sion of its lobes), slightly exserted. Fruit like a small pea if one-seeded ; 
broader and with two vertical groves if two-seeded, crowned by the 
small scar of the calyx, glabrous, smooth. J. nigricans, Hook. fil. FI. 
Br. Ind. III. 149, van. arguta." I. nigricans, Wall. Cat. 6154 B. and C, 
only. * 

Perak: Wray 2135, Curtis 1303, 980; Kings Collector 684, 870, 
. 2072, 4286, 4573, 4966, 8718, 10269, 10658, 10901; Scortechiné. KEDAR: 
Ridley #299. Setancor: Ridley 8240. Wetiester: Ridley 7013; 
Curtis, 2451, 3206. Maracca: Maingay (K.D.) 859. 

x Tho type specimens of this in the Wallichinn Catalogue consist of two sheots 
distinguished by the letters A and B. The former was received from Herb. Heyne, 
and is therefore aupposed to have come from Sonthern India. Sheet B is attribnted 
to Penang. What appears to be the sname plant but with somewhat broader leaves 
also forms B and C of No. 6154 which was distributed under the name I nigricans, R. 
Br. Under this namo (I. nigricans, R. Br.) there were unfortunately isaned by Wallich 
two other plants lettered respectively 6154 A and D. These two not only differ 
from B and C, but also from each other. "Tho name has however been adopted in 
the Flora of British India and the Wallichian No. 6154, without distinction of 
letters, hna been taken as its basis, As the simplest solution of the confusion which 

‘ has thus arisen, I have ventured to reatore the MSS. name I, arguta, R. Br. for the 
plant—a common one in all the provinces—nbove described. 


6. Ixora coccinea Linn. Sp. Pl. 159 (excl syn) A much 
branched shrub, the smaller branches of the cymes and the calyces 
puberulous, otherwise quite glabrous; young branches thinner tlian & 
goose-quill, pale. Leaves coriaceous, pule when dry, broadly ovate or 
elliptic, sessile, the base cordate aud stem-clasping or slightly uar- 
rowed ; the apices sub-acute or blunt and mucronate; nervation indistinct 
when dry; length 2 to 3 in.; breadth 1:25 to 1°75 in.; stipules nar- 
rowly semilunar with long straight linear stiff apices.  Cymes several 
together, at the apices of the branches, each on a short peduncle, minute- 
ly bracteate and bracteolate; calyx less than ‘L in. long, puberulous 


M cylindric, with 4 ncute teeth shorter than the tube. Corolla-tube 1:25 to 
E te in. long, narrowly cylindric; the 4 lobes of the limb broad, acute, 
* |. spreading, “25 in. long. Fruit fusiform, sometimes pulpy. Roxb, Fl, 


= Ind. I, 375; W. & A. Prod. Fl. Pen. Ind. 427; Wight Icon. 153; Brand. 


1^ 


= or. Flora 275; Kurz. For. Flora, Burma II, 26; Hook. fil. Fi. Br. Ind. 










es thinner than a goose-quill, pale-brown, shining. Leaves : 20 
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III, 145. I. grandiflora, Br. in Bot. Reg. t. 154; DC. Prod. IV, 486. 
Wight in Hook. Bot. Misc. ITI. Suppl. t. 35. I. propinqua, Br. in Wall 
Cat. 6119. JZ. incarnata, DC. Prod. Lc. J. obovata, Heyne in Roth 
Nov. Spec, 90. I. Bandhuca, Roxb. Hort. Beng. 10; Fl. Ind. I. 376; 
Wall. Cat. 6120 ; DC. Prod. l.c.; Wight Ic. 149.  Pavetta coccinea and 
P. incarnata, Blume Bijdr. 950. P. Bandhuca, Miq. Fl. Ind. Bat. IT, 
266. 

In most of the provinces; cultivated on account of its brilliant 
scarlet flowers. 

7. Txora cowGESTA, Roxb. Fl. Ind. I 387. A shrub, glabrous ex- 
cept the smaller branches of the cymes ; young branches half as thick as 
a goose-quill, dark-coloured. Leaves thinly coriacegns, elliptic to oblong, 
elliptic, sub-acute or shortly and bluntly acuminate, the base rounded 
or cuneate; both surfaces brown when dry and rather dull, the lower 
paler; main-nerves 12 to 20 pairs, spreading and interarching at the 
tips, depressed on the upper and prominent on the lower surface; length 
6 to 9 in.; breadth 2:25 to 4 in.; petioles ‘3 to "5 in.; stipules “15 in 
long, broad, shortly cuspidate. Oyme terminal, corymbiform, trichoto- 
mons on a short peduncle, 2*5 to 4 in. long (including the peduncle) 
and rather more in diam., condensed, the branches many-flowered. 
Calyx sessile or on a short pedicel, less than `I in. long, with 4 triangular 
acute teeth shorter than the tube. Oorolla-tube 1:25 to 1:5 in. long, 


narrowly cylindric; its limb *5 or '6 in. across, its 4 lobes spreading or - 


refiexed, ovate-lanceolate, blunt or sub-acute, 25 to ‘3 in. long; stigma 
slender, slightly exserted. Fruit compressed, fusiform, with 2 vertical 
grooves, glabrous. DC, Prod. IV, 486; Wall. Cat. 6138. Hook. fil. FI. 
Br. Ind. III, 146. I. Grifithi, Hook. Bot. Mag. t. 4325. I. fulgens, 
Wall. Cat. 6512 B. Pavetta congesta, Miq. Fl. Ind. Bat. II, 269. 
&ixcAPORE: Lobb; Anderson 92; Ridley 5674, 6911. Jonore: King, 
Ridley 4168. Maracca: Griffith (K.D.) 2984; Maingay (K.D.) 848; 


848-2; Ridley 5675, 6911; Derry 8; Goodenough 1967. Pexaxo: Wallich; 


King; Curtis 1729, 1730, 2265, 2975. Perak: Scortechini; King's Ool- 
lector 675, 2448 2865, 2867, 3982, 3998; Wray. Dustrie:—Malayan 
Archipelago, Burma. : 

Allied to I. Lobbii, Loud. but with more coriaceous broader leaves, with moro 
nerves, shorter flowers in more condensed cymes. The corolla ia orange or red. 


8. Ixora UNDULATA, Roxb. Hort. . 10: Fl. Ind, I, 385. A 
glabrous shrub or small tree, the cymes oft pubescent; young branch- 
oliva 


thin 
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oblong-elliptic, sub-acute, the base much narrowed ; both surface 
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but distinct on both surfaces, curved, spreading; length 3°5 to 5 in.; 
breadth 125 to 2 in,; petioles '3 to 4' in., stipules triangular, acuminate, 
'2in.long. QOymes nearly as long as the leaves, almost sessile, branch- 
ing from near the base, the branches divergent, trichotomous, many- 
flowered, the bracteoles few and minute, lanceolate. Calyz sessile, lesa 
than ‘l in. long, cylindric, with 4 ovate-acute teeth. Corolla-tube -25 
to ‘3 in. long, narrowly cylindric; the limb ‘2 in. across, its 4 lobes 
narrowly oblong, blunt, reflexed. Fruit (in Indian specimens) fusiform, 
smooth, Roth Nov. Spec. 91; DC. Prod. IV, 488; Wight & Arn. Prod. 
428 . Wight Icon. 708; Hook. fil. Fl. Br. Ind. III, 147 ; Wall. Cat. 6129, 
excl. Herb. Ham. I. canja, Walls Cat. 6130. 
Perak: at elevation of 4000 feet; Wray 3934. 


Only once collected in our region. A common specios at the base of tho 
onstern Himalaya, and in the Khasia Hills, 


9. IXORA PENDULA, Jack in Mal. Misc, I, ll. A small shrub, all 
parts glabrous except the branches of the inflorescence ; young branches 
thinner than a goose-quill. Leaves thinly coriaceous, oblong to ellip- 
tic-oblong, sometimes slightly oblanceolate, sub-acute, the base more or 
less cuneate, both surfaces pale-olivaceouns when dry, smooth, the upper 
shining, the reticulations fine, not prominent; main-nerves 12 to 16 
pairs, curved, ascending, faint on the upper surface, thin but prominent 
on the lower; length 9 to 1] in.; breadth 2:5 to 3°5 in.; petiole 5 to 
‘75 in. stout, channelled: stipules abont ‘2 in. long, broadly ovate, 
abruptly acuminate.  Cymes terminal, 3-branched, pendulous, often 
nearly as long as the leaves (half the length being slender peduncle): 
branches puberulous trichotomous, with subulate bracts at the divi- 
sions; ultimate branchlets with abont 9 flowers. Calyx under ‘1 in. in 
length, with 4 short blunt teeth.  Corolla-tube slender, cylindric, about 
1:25 in. long, the limb about *4 in. across, the 4 lobes oblong, blunt, re- 
flexed. Anthers short, narrow, acute, sagittate nt the base, longer than 
their filaments. Stigma slightly exserted. Fruit ellipsoid, blunt, smooth, 
“8 in. long and ‘25 in. in diam. Hook. fil. Fl. Br. Ind. IT, 141, 

In all the provinces, common. — 
The flowers of this are rose-coloured. The long slender drooping peduncle of 
the cymo has often a whorl of lanceolate bracteoles near the base, and the npper 


leaves of the stem are often much reduced in size, There are specimens in which the 
peduncle of the cyme is only 2 or 8 inches long, but usually it is twice as long. 


b 10. Ixora oraca, Br. in Wall. Cat. 6141. A small shrub, glabrous 
k except the puberulous branches of the cyme; young branches thinner 

* ‘than a goose-quill, pale-brown. Leaves thickly membranous, oblong to 
| elliptie-oblong, obtusely and shortly acuminate, the base rounded or 








"'" » D 
ee 
L LIBRARY 


CENTRAL UBRARY: 


78 King & Gamble—Flora of the Malayan Peninsula. — [No. 8, 


cuneate ; both surfaces olivaceous when dry; the uppor darkand shin- 
ing; the lower paler, much reticulate, and dull; main-nerves 15 to 20 
pairs, spreading, curved, prominent on the lower surface; length 4 to 7 
in.; breadth 1:25 to 2'5 in.; petioles ‘3 to 5 in.; stipules triangular 
with broad bases and long linear points. Oyma corymbose, with many 
short spreading branchlets, sometimes laxly trichotomous, 2'5 to 5 in. 
across, terminal, on a slender erect peduncle 1 or 2 in. long. Flowers 
as in I. pendula, but smaller, the limb of the corolla being only ‘3 in, 
across. Fruit as in I. pendula, Jack. G. Don, Gen. Syst. Gard. III. 573, 
Hook. fil, Fl. Br. Ind. III. 147. Pavetta opaca, Miq. Fl. Iud. Bat. II, 
270. " 
Marnacca: Ridley 966. Prvana: Curtis 3385. Perak: Wray 3447: 
King’s Collector 2699, 2805, 2829, 2917, 4061; Etdley 3071.— DISTRIB. 
Burma, Sumatra. 


A species closely allied to I. pendula, Jack, but the cymes have shorter pedan- 
oles and the leaves are narrower. 


11. Ixora Loss, Loudon, Encycl. Snpplem. II, 1543. A shrub, 
everywhere glabrous except the smaller branches of the inflorescence 
and the calyces; youngest branches as thick as a duck's quill, dark- 
coloured, shining. Leaves thinly membranous, oblong, oblong-lanceolate 
or elliptic-oblong, rarely oblanceolate, the apex acute or shortly acumi- 
nate, the base cuneate; both surfaces rather pale-brown when dry and uL. 
shining; main-nerves 15 to 25 pairs, rather straight, spreading, inter- 
arching at the tips, slender but distinct on the lower surface, very 
faint on the upper; length 6 to 8 in.; breadth 1°25 to 2 in.; petioles 
.9 to ‘3 in.; stipules triangular, acuminate, about ‘15 im. long. Oymes 
terminal, corymbose, shortly pedunculate, 3 to 8 in across the bracts 
and bracteoles minute, lanceolate, deciduous. Calyx cylindric-campanu- 
late, less than ‘] in. long, its 4 broad blunt lobes shorter than the tube. 

j Gorolla-tube slender, cylindric; 1 to 1°75 in. long; the limb 4 to *5 in. 
= across; its 4 lobes narrowly oblong, blunt or sub-aente, spreading ; 
rM Stigma slender, slightly exserted. Fruit ellipsoid, blunt, :25 to *3 in. 
long aud *25 to *3 in. in diam. (when dry), smooth. I. fulgens, Hook. fil. 
» Fl. Br. Ind. (not of Roxb.) in part, Pavetta Lobbii, Teysm. & Binn. 
| . $n Miq. Ann. Mus. Lngd. Bat. IV. 194. | Mes 
— — Matavan ARCHIPELAGO; Helfer (K.D.) 2998. Maracca: Griffith 
|  (4K.D.) 2985; Maingay (K.D.) 845; Derry 10, 966; Ouming 2396 | 
|. PENANO: Ourtis 479 ; Lobb. WzvLEsUEY: Ridley 6991. Perak: Wray 476, . 
|  — $952, 2891, 3449; King's Oollector 407, 2374, 2908, 3828, 4196, 5626, WC 
—— ^ $968; Scortechini 96, 349. SiwaAPORE: Lobb; King; Ridley; Anderson — 

| 94. Kepan: Curtis 2659.—Disrats, Malay Archipelago.  — 
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VAR. angustifolia, King & Gamble; leaves narrowly oblong-lanceo- 
late about 1 in. in width. 

SINGAPORE: King. Perak: Wray 519; Scortechini 1893; King’s 
Collector 2718.. Panana: Ridley 2215. 1 228 

This variety comes near to Pavetta salicifolía, Blame, bnt ite leaves have more 
numerous main-nerves, and its corolla lobes are much shorter. 

12. Ixora Futcens, Roxb. Hort. Beng. 10: Fl. Ind. 1. 378. A 
shrub, all parts glabrous: young branches thicker than a crow-quill, 
dark, shining. Leaves corinceous, oblong-lanceolate or oblanceolate, 
shortly acuminate, the base cuneate: both surfaces shining when dry, 
the upper dark-brown, the lower paler; main-nerves 10 to 12 pairs, 
curved, spreading, interarching, slender; length 3:5 to 5°5 in., breadth 
1-25 to 15; petiole 2 to ‘3 in.; stipules :2 in. long, triangular, the base 
broad, with a long linear point. Cymes terminal, corymbose, rather lax, 
spreading, '3 to 5 in. in diam., many-flowered; bracteoles triangular, 
minute, Oalyr less than ʻI in. long, cylindric.campanulate, with 4 
shallow broad teeth.  Corolla-tube 1:25 to 1°5 in. long, narrowly cylin- 
dric; its limb ‘8 in. across; the 4 lobes broadly ovate or lanceolate, 
acute, spreading. Anthers narrow, on short filaments.  Frui! fusiform, 
somewhat 2-lobed, smooth, purple when ripe. DC. Prod, IV, 486: 
Wight Icon. 451: Wall. Cat. 6152; Hook. fil. Fl. Br. Ind. ITI. 146, not 
of Roxb. 

SINGAPORE: Lobb 102. Perak: Scortechini; Wray 3024; King’s 
Collector 2949, 5075, 5522. 

. This species is not common. It has been confased with the much more common 
I. Lobbii, Loud, from which it differs in having about half as many leaf.nerves. It 
isto I. Lobbii that the description of I. fulgens given in the Flora of British India 
really refers. : 

13, Ixora HcMILIS, King & Gamble, n. sp. A small unbranched 
glabrous shrub little more than a foot high. Leaves large, coriaceous, 
sessile, elliptic to sub-panduriform, the apex sub-acute, narrowed below 
the middle to the broadly cordate auriculate base; both surfacés brown 
when dry, the lower paler and with the reticulations distinct; main- 
nerves 15 to 18 pairs, curved, slender but distinct, spreading and only 
slightly curved length 9 to 12 in; breadth 3:5 to 4 in.; stipules of 
opposite sides united into a short tube with a cusp ou each side. Oyme 
terminal, 2:5 to 3 in. long (including the short peduncle), and as much 
across; branches few and short, bracteoles minute. Oalyz under '1 in. 
long, its lobes shorter than the tube, blunt. Corolla-tube about 1°5 ia. 
long, narrowly cylindric; the limb about ‘7 in. across ; its 4 lobes sub- 


rotund, spreading. Anthers linear, apiculate, on short filaments inserted 
in the throat. Fruit unknown. 
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PENANG: Curtis 400, SELANGOR: Ridley 7422a. Perak: Wray 4157 ; 
Ridley 7186; Yapp 204; Scortechini. 


A distinct species distinguished by its short bushy habit, and its large leaves 
tapered to n broad cordate-nuriculate base. ' 


14. Ixora SconrECHIN! King & Gamble, n. sp. An unbranched 
shrub about a foot in height: the stem as thick as a goose-quill, pale- 
brown, rather rough. Leaves large, almost sessile, coriaceous, broadly 
oblanceolate, sub-acute or blunt, narrowed from abont the middle to the 
rounded or cordate base; upper surface brown when dry and somewhat 
shining ; the lower pale, reticulate and dull; main-nerves 8 to 12 pairs, 
slightly prominent on both surfaces, curving upwards, interarching 
length 5:5 to 9 in.; breadth 2 to 3 in.; petioles abont *1 in. long or 
absent; stipules very short, brondly triangular and with an abrupt 
linear point. Cymes terminal, about 2 in. long (including the short 
peduncle), the branches short, puberulous. Oalyx nearly ‘1 in. long, 
cylindric, with 4 very broad short blunt teeth. Corolla-tubé 1 to 1:25 in. 
long, narrowly cylindric, glabrous; the limb ‘5 in. across with 4 blunt 
broad oblong spreading lobes. Fruit fusiform, deeply 2-grooved, smooth, 

PENANG: Curtis 400. Province WELLESLEY: Ridley 6992. PERAK: 


_Scortichini 1277; Wray 4157 ; King’s Collector 3120. 


15.. Ixora stricta, Roxb. Hort. Beng. 10: Fl. Ind. 1, 379. A large 
shrub, everywhere glabrous: young branches thicker than a crow-quill, 
dark-brown, shining. Leaves thinly coriaceous, lanceolate or elliptic. 
lanceolate, rarely elliptic, acute or acuminate, the base cuneate; upper 
surface olivaceous when dry, the lower brown; main-nerves 7 or 8 pairs: 
obsolete on the Rpper surface, faint and interarohing on the lower; 


length 25 to5in.; breadth 1°25 to 2 in. ; petiole *15 to '2 in; stipules 


*2 in. long, ——— with broad bases and long linear points. Oymes 
almost sessile, terminal, corymbose, dense, 2 or 3 in. in diam., bracteoles 
minute. Calyx under 1 in. long, cylindric, broadly 4-lobed or sub-entire. 
Qorolla-tube narrow, cylindric, 8 in. long; the limb -4 in. across, its 4 
lobes oblong, sub-acute or obtuse, spreading or reflexed. Fruit broadly 
fasiform, smooth. DC. Prod. IV. 486; W. & A. Prod. 427 ; Wight Ic. 184; 
Kurz For. Fl. Burma, IT. 26; Wall. Cat. 6123; Hook. fil. fil. Br. Ind. TII. 


145. I. coccinea, Bot. Mag. 169. I. alba, Roxb. 1I. 66. 4 Wight Ic, 707. 


Wall Cat. 6122. JZ. blanda, Ker in Bot. Reg. t. 100; DO. I. c., 487. 


. I incarnata, Roxb. Fl. Ind. I. 379: DC. Lc. 4B6. I. erocata, ‘Lindl. in 






. Bot. Reg. t. 782; DC. lo. 486. I. rosea, Wall. Cat. 6124; Bot. 





Td. 
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fil. Fi. Br. 


. 9498, (not of Wall. in Roxb. Fi. Ind. I. 398). I. amoena, V a gae 5 


sn Ss F.G.; Don, Gen. Syst, III. 571; | Hook. 
2L densa, Wall. Cat. 6160, in part. 
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Maracca: Griffith (K.D.) 2986; Maingay (K.D.) 846, 846}, 849; 
Goodenough 1753; Derry 257. Penak: Wray 3293, 3448 ; King’s Oollector 
2247, 3978; Scortechini. Pananc: Ridley 2227. SiwoaronE: Ridley 
5004; Lobb.- PeNaNG: Wallich; Ourtis 1122; Deschamps. KEDAH : 
Ridley 7092. JDiwprwos: Ridley 7187.—Disreais. British India, Bur- 
mah. 


Owing to tho beauty of its flowers this species is much cultivated in gardens. 
But it also occurs in a wild state. The corolla is usually scarlet, but individaals 
with white, rosy, or yellowish corollas are frequent. As regards leaves the species 
varies somewhat. Ican find nothing except the slightly different reticulation of the 
leaves to distinguish I. amoena, Wall, and I have therefore reduced it here, In the 
Flora of British India, Bir Joseph Hooker, without actually making the reduction, 
expresses himself in favour of it. 


16. Ixora concryna, Br. in Wall. Cat. 6149. A shrub, all parts 
glabrous: young branches slightly thicker than a crow-quill, pale-brown. 
Leaves thinly coriaceous, elliptic-oblong or elliptic-oblanceolate, very 
shortly and rather bluntly acuminate, the base cuneate: both surfaces 
slightly shining when dry, olivaceous-brown, the lower the paler ; main- 
nerves 8 or 9 pairs, slender, slightly depressed on the upper and promi- 
ment on the lower surface; length 2-5 to 5 in.; breadth 1 to 1°75 in.; 
petioles -15 to :25 in.; stipules triangular, 2 in. long with broad bases 
and long stiff linear apices; a few of the upper leavesmuch reduced in size. 
Cymes (including their peduncles) from 1 to 1:5 in. long, three or four 
collected at the apex of a branch, each 5- or 6-flowered ; bracteoles minute 
Oalyx under ‘1 in. long, campanulate, with 4 broad teeth shorter than 
the tube.  Corolla-tube about ‘4 in, long, narrowly cylindric; the limb 
about °3 in. across, its 4 lobes oblong, spreading, blunt. Fruit about 
as large as a small pea, broader than long, deeply 2-grooved, glabrous. 
Hook. fil. Fl. Br. Ind. III. 647. Rubiacea, Wall. Cat. 8449. 

SINGAPORE: Wallich; Ridley 8451. Maracca: Griffith; Lobb 189; 
Maingay ( K.D.) 847; Derry 962. Perax : Scortechini 174; Wray 1817; 

King's Oollector 3068, 3978, 3530, 4639, 5648. f 

17. IXORA GRANDIFOLIA, Zoll. & Mor. Syst. Verz. 65. A bush or 
small tree, quite glabrous or with the cymes puberulous; young branch- 
es pale-brown when dry, not so thick as a goose-quill (paler and thin- 
ner in some vars.). Leaves large in the typical form, sub-coriaceous, 
elliptic, ovate (oblong or lanceolate in vars.), obtuse or ncute, the base 
cuneate or broadly rounded, sometimes (in vars.) minutely cordate, both 
surfaces brown when dry, shining, obscurely reticulate; main-nerves B. 
_to 12 pairs, not usually very prominent on either surface: length 8 to 10 
in. (less in var. 3), breadth 3 to 5 in. (less in var, 3), petiole '5 to “75 
in. stout (shorter in some vars.) ; stipules broad, '85 in, long, cuspidate 
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or sometimes bifid. Oymes varying, always pedunculate, laxly tricho- 
tomous, or in var. 2 densely crowded, 3 or 4 in. across (much less in 
var. 2) the branches cinereous-puberulous. Flowers crowded, shortly 
pedicellate, glabrous, about *5 in. long, (longer in vars.). Calyx under 
'| in. long, with 4 blunt teeth shorter than the tube.  Corolla-tube 
cylindric, slender, :35 in. long. (longer in vars. 2 and 4), the limb with 
4 broad blunt oblong reflexed lobes :15 in. long: stigma narrowly clavate 
in bud. Fruit broadly fusiform, smooth. Hook. fil. Fl. Br. Ind. III. 143. 
I. elliptica, Br. in Wall. Cat. 6153. 

Maracca: Griffith; Maingay (K.D.) 843. Penanc: Wallich 6153. 
Perax: King's Collector 410, 4083, 4756; Scortechini 1368.— DISTRIB. 
Nicobars, Kurz. - 

A very variablo species of which the following forme may be distinguished. 
The corolla is white. 

vAR. l gigantea, King & Gamble. A tall tree, leaves very coriace- 
ous, elliptic, obtuse at base and apex, 7 to 10 in. long and 3 to 5 in. 
broad; cymes (including their peduncles) 3 to 7 in. long, with spreading 
püberolous branches; corolla about *5 in. long. 

PENANG: Curtis, 3384. SixGarORE: Ridley, 4120. Perak: Wray 
2973, 3678, 3971; King's Collector 5609, 5466, 10294.  ANDAMANS: 
Heinig 22. on 

This may be separable as a species. More specimens (in flower) are E waited: 

vAR. 2 coriacea, Hook. fil. Fl. Br. Ind. III. 143 (excl. syn. T. macro- 
siphon); leaves very coriaceous, oblong-lanceolate or oblong-elliptic, 
sub-acute, the base cuneate; length 8 to 10 in.; breadth 2°5 to 3 1n.; 
cymes (including their peduncles ) 3 in. long or less. Qorolla about 6 
- in. long. I. coriacea, Br. in Wall. Cat. 6151. 

ETC PENANG AND Sincarore: Wallich; Qurtis 2486. MALACCA: Griffith 
Y in Herb. Wight, (K.D.) 2999; Maingay (K.D) 844, Perak: Wray 
a 9140, 2626; King’s Collector 5935. Pamano: Ridley 22139.—DisTRIB. | 
ht. Andaman Islands. 
H There is in Herb. Calcutta a single specimen (in flower only) colleoted by Ridley 
in Pahang (Herb. Ridley 2213) which in most of its characters resembles this. The- 
texture of the leaves and their nervation are however slightly different, and the — 
flowers are somewhat longer and iu less spreading cymes. i 
P, var 3 arborescens, Hook. fil. l.c. ; branches thinner than a goose- — 
- quill, the bark very pale; leaves sub-coriaceous, only 4 to 6 in. long, and = 
E from e 2 $i in. braad a pub-obtnge at the apex and broadly rounded E 
e base cymes (including peduncle) uw. cd 

: corolla littl ttle more than _ L4 

2 SA, * Pado. 

5 Derry, 3 310, 57 x 
n Ad J 
47 


— — à € EUN i F 


= ] > “~ k - r h À a } 






















" " 4 
98" 4 
















- 
À L 


x " 











AAT 

^ A 
4 O: 
" EJ 
LIBRARY 


CENTRAL UBRARY 


1904.] King & Gamble—Flora of the Malayan Peninsula. 83 


Cumming 2332. Perag: King's Collector 4686, Jogong: Ridley 4165. 
—Distris. Andaman Inlands. 

VAR. 4 Kurzeana, Hook. fil, l.c.; leaves sub-coriaceous, elliptic to 
elliptic-obloug, the apex acute; the base rounded or cuneate; corolla 
1°25 in. long. I. Kurzeana, Teysm. & Binn. in Nat. Tijds. Néd. Ind. 
100. T. macrosiphon, Kurz in Trimen Journ. Bot. 1875, 327; For. Flora 
Burm. II. 24. = 

ANDAMAN ISLANDS: Kurz, Prain's Collector. SUMATRA, Java, &c. 

18. IXORA DIVERSIFOLIA, Wall. Cat, 6146. A shrub or small tree, 
the branches of the inflorescence slightly puberulous, otherwise glabrous; 
young branches thinner than " goose-quill pale when dry. Leaves 
membranous, oblongeto broadly elliptic, acute or sub-acute, the base . 
rounded or cuneate; the upper pair sometimes sessile and sub-cordate, 

- often reduced in size, the majority with stout petioles ‘3 or '4 in. long; 

both surfaces smooth, shining, brown when dry; main-nerves 10 to 12 

pairs, curved, spreading, prominent as the lower surface; length of 

blade 4 to 10 in.; breadth 2 to 4 in. ; stipules elongated-triangular, "25 

in. long (sometimes longer and sometimes blunt). Cyme 3 to 4 in, in 

diam. (its slender peduncle included) 3 to 6 in. long, trichotomous ; 
the ultimate branchlets minutely bracteolate at the divisions, 2- to 3= 
flowered. Flowers *4 to ‘6 in. long, mostly on short puberulous pedicels, 

some sessile, glabrous. Calyx less than ‘05 in. long, the 4 teeth shorter 
than the tube, blunt. Corolla-tube narrowly cylindric, very short in the 
bud, afterwards lengthening to 2 to “4 in.; sometimes longer, lobes of 
the limb 4, narrowly oblong, sub-acute, much reflexed,*2 in. long. Stigma 

exserted, clavate at first, the arms afterwards divergent. Fruit ellip- 

soid, blunt, 3 in. long and ‘2in. diam. (when dry) glabrous. Kurz. For; 

Flora Burm. II. 22; Hook. Al. Fl. Br. Ind. III. 141. 

PrNANG: Curtis, 2486. Perak: King's Collector 5691, 5737, 5896; 
(Wray 3491?); Scortechinté 168.—Distais. Burma; Griffith (K.D.) 
2992, ` 

The corolla of thia is much shorter than those of I. pendula, and it ia white and 
the leaves are often broader. The two species are closely allied. A form collected 
in Porak by Wray (No. 3491) connects the two, combining the longer corollas and 
peduncles which are characteristic of I. pendula with the general facies of I. diver- 
sifolia, : 

40. PavETTA, Linn. ies 


g e Characters of Ixora, but the style very slender and much longer 
than (often twice as long as) the corolla-tube ; the stigma not thicker _ 
and sometimes even thinner than the style and usually entire; the 
stipules larger aud sheathing, especially those of the lower part of the 
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x ‘inflorescence; leaves membranous.—Species about 70, in the tropics of 
the old world. 


Large much branched shrubs ; cymes corymbose peduncalnte, 
2 to 4 in. in dinm., often in panicles :— 


Leaves pubescent to tomentose beneath, ovate-elliptio, 


elliptic or elliptic-rotund es 1 P. indica. 
Leaves slightly pubescent to — beneath; elliptic 
lanceolate or oblanceolate eee 2e» 1 P. indica var. glabra. 


Small little branched or unbranched shrubs; — aossile 
or nearly so, l to 2 in. in dinm, never in — leaves 
pubescent beneath :— . 
Calyx woolly ; leaves densely and softly pubescent bononth 2 P. naucleifora. 
Calyx glabrous or nearly so; leaves hispidulous beneath.» 3 P. humilis. 


1. Paverra INDICA, Lino. sp. Pl. 110. A shrub or small tree, 
young branches slender, glabrous, pubescent, or tomentose like the leaves, 
Leaves membranous, variable in form, in the Malayan specimens (VAR. 
polyantha) elliptic-lanceolate or oblanceolate, in the British Indian 
ovate-elliptic, elliptic, or elliptic-rotund ; in all, except some of the latter, 
acute or acuminate at the apex, pubescent tomentose or glabrous be- 
neath, the base always much narrowed; main-nerves 5 to 7 pairs, usu- 
ally faint, curved; length (in Malayan specimens) 4 to 7 in.; breadth 
l to 2in.; petiole ‘35 to 5 in.; stipules triangular, acuminate, shorter “== 
than the petioles, deciduous. Oymes terminal, shorter than the leaves, | 
on peduncles 1:5 to 4 in. in length, corymbose, many-flowered, 2 to 4 
in. in diam., often in panicles; the stipules at the bifurcations rather 
large and persistent, Flowers on pedicels about ‘2in. long. Calyx from 
705 to `l in. long, narrowly campanulate, with 4 short triangular teeth 
or sub-truncate. Corolla *5 to ‘75 in. long ; the tube very slender, cyliu- 
„dric; the limb :3 to “din. across, with 4 oblong blunt lobes. Style much 
j exserted, slender like the stigma. Fruit globular-oblong, glabrous, about 
| the size of a pea. Wall. Cat. 6175; Blume Bijdr. 951; W. & A. Prod. 
Ip 431; Wight Ic. t. 148; Miq. Fl. Iud. Bat. II. 276; Hook. fil. Fl, Br. 
4 dod. II. 150; Trim. Fl. Ceyl. II. 349. P. Finlaysontand, Wall. Cat. 
6177. P. alba, Vahl. Symb. III. 1l. P. petiolaris, Wall. Cat. 6786 ; 
‘ Hook, fil, Fl. Br. Ind. III. 150. Ixora paniculata, Lam. Dict. III. su , 
| I. Pavetta, Roxb. Fl. Ind. I. 385: Kurz Fl. Burm. II, 18. risi * 
he In all the provinces, but not common. niae | 
j yar. polyantha, Hook fil. Lc. 150. Flowers numerous, crowded i in : 
x -puberulous or pubescent cymes; leaves thinly membranous, obl nc ate | 
— elliptic-lanceolate, glabrous or puberulous beneath. P. nt 
b og Cat. 6176; Bot. Regist, t. 198. P. graciliflora Wall. Cat. 61 
_ petiolari Wall. Cat. 6180. P. Rothiana, DC. Prod. IV. 49 : 
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W.& A, Prod, 431. P. villosa, Heyne in Roth. Nov. Sp. 88 (not of Napl.) 
Trova tomentosa var. glabrescens, Kurz. Fl. Burm. II. 19. 

In all the provinces: common. 

The variety tomentosa, Hook. fil. Lc. characterised by ovate or rotand elliptic 
often subacute thickly membranous leaves more or less pubescent or tomentose, 
aud with the inflorescence nlao pubescent or tomentose occurs chiefly in British 


India, The synonymy of it is na follows: P. tomentosa, Wall. Cat. 6173 all the sheets 
except E.: P velutina 6174: P. mollis 6179; P. canescens 6181. 


2. PAVETTA NAUCLEIFLORA, Wall. Cat. 6171. A shrub or small tree, 
young branches thicker than a crow-quill, tawny-tomentose. Leaves 
oblanceolate, shortly acuminate, narrowed from above the middle to the 
petiole; both surfaces olivaceons when dry; the upper at first pubes- 
cent, afterwards becoming less so, but even when adult the midrib always 
pubescent; the lower densely and persistently pale-pubescent, espe- 
cially on the midrib and 9 or 10 pairs of oblique prominent main-nerves ; 
length 4*5 to 7 in.; breadth 1°35 to 2:75 in.; petiole ‘3 to -75 in., pubes- 
cent. Stipules broadly triangular, acuminfte. Cymes terminal, solitary, 
densely compound-umbellate, 1°75 in. broad and not quite so long, the 
branches and pedicels densely pubescent; branches divaricate with afew 

; ovate-lanceolate bracteoles near the flowers. Flowers *75 in. long, exclu- 
ding the style, on unequal pedicels always longer than the calyx. Calyz 
tubular *1 in. long, ribbed, densely pubescent, the mouth with 5 short 
triangular erect teeth. Corolla-tube narrowly cylindric, sub-glabrous; 
limb pubescent and with 4 oblong blunt lobes. Fruit globular not 
ridged, sparsely hairy, crowned by the small calyx, :25 in. in diam. 

x two-celled by abortion. Seed single fleshy, convex on the back; 
G. Don, Gen. Syst. III. 575: Hook. fil. Fl. Br. Ind. III. 152.  Izora 
naucleiflora, Kurz, For. Flora. II. 19. 
PgNANG: Curtis 1060, 2217, 2646, 3382. Perak: Scortechini; Wray 
8619.—Distais. Base of Eastern Himalaya, Burma. 
—. 8. PavETTA numitrs, Hook. fil. Fl. Br. Ind. IIT. 151. A small 
shrub with unbranched pale rough stem 6 to 12 in. long, densety pubes- 
: cent at first but afterwards sub-glabronus. Leaves membranous, close 
| together, oblong-oblanceolate, shortly acuminate, much narrowed at the 
base; upper surface minutely rugulose when dry, glabrous, the midrib 
sparsely adpressed-hispid; lower surface sub-adpressed hispidulous : 
main-nerves 6 or 7 pairs, faint, little curved, ascending; length 3°5 to 6 

m in.; breadth 1:25 to 1:75 in.; petiole *3 to *5 in., swollen at the base, his- 

pid; stipules broadly triangular, acuminate, hispid. Cymes solitary, 
terminal, sessile or sub-sessile, usually 1 to l' 5: in. in diam., dense. 

Flowers shortly pedicellate, glabrous, 75 in. long. Calyx fannel-shaped, 

the mouth with 4 short acute teeth. Corolla-tube about “6 in. long, 
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narrowly cylindric, the limb with 4 blunt oblong lobes. Fruit globnlar, 
glabrous, '25 in. in diam. 


Maracca: Griffith (K.D.) 3007; Maingay (K.D.) 855; Hullett, 763. 
41. Morsa, Linn. 


Shrubby, somtimes scandent; rarely arboreous. Leaves membranous, 
rarely in whorls of three: stipules connate, sheathing. Flowers connate 
by their calyces, axillary or terminal, simple panicled or umbellate 
peduneulate heads.  Calyz-tube short, the limb short or absent. Corolla 
salver- or funnel-shaped, coriaceous, the tube short; the limb usually 5- 
(rarely 4- to 7-) lobed, valvate in bud. Stamens equal in number to the 
corolla-lobes, on short filaments; anthers linear or oblong, dorsi-fixed. 
Ovary 2- or spuriously 4-celled; style included or exerted, 2-branched: 
ovules solitary in the ovarian cells, ascending. Fruit formed of the 
succulent enlarged calyces; the contained pyrenes l-seeded, horny or 
cartilaginous, usually free byt 2 or 4 of them sometimes cohering to- 
gether. Seeds obovoid or reniform, with membranous testa and fleshy 
or horny albumen; the embryo terete, radicle inferior.—DisTRIB. Species 
about 40, all tropical. 


Erect shrabs or trees, with pulpy infrntescences eo l, M. citrifolia. 
Large woody climbers :— 
Infrutescence dry, more than 1 to 2 in, in dism., external- 
ly marked with many large deeply pitted hardened 
calyces — ... see ww. 2, M, lacunosa. 
Infrotescence abont 1 in, in — b, — smooth, ! 
bearing externally a few long narrow soft tubular 


calyces — ... - . 3. M. rigida. 
7 Infrutescence about 25 in. in diam., without large pro- 
$ trading calyces A ave - e $. M. umbellata, , 
5 | "T MORINDA CITRIFOLIA, Linn. Sp. P], 176. A glabrous small tree 
1 or large shrub; young brances thinner than a goose-quill, obtusely 4- 


E Gariad. pale-brown. Leaves broadly elliptic, occasionally obovate-elliptic, 
ho shortly acuminate, the base cuneate, one of the pair opposite the peduncle 
E often suppressed ; both surfaces pale-brown when dry: main-nerves : 
x 6 or 7 pairs, curved upwarde, thin but slightly prominent on both sur- 
| faces; length 5 to 10 in.; breadth 2°25 to 45 in.; petioles '2 to *4 i in; 
TM ‘stipules transversely oblong or sub-orbicular, entire or 2- to —— to 
m ‘hin. long.  Peduncles axillary, soli tary, about ‘5 in. long, 
ET E — capitulum l to 1.75 in. in diam. Calyx trunca truncato. - Qo. ju 
la fusiform i in bud : the tube *3 to Din. —— nem in the —* = 
wise — limb Sor 6 in. across, L ceolate lobes  —— 
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ripe ovoid or globose, 1 to 1:75 in. long, yellow, fleshy: each pyrene 2- 
seeded. Roxb. Fl. Ind. I. 541; Hunter in As. Resear. IV. 35; DC. 
Prod. IV. 446: Ham. in Trans. Linn. Soc, XIII. 533; W. & A. Prod. 
419; Wall, Cat. 8418: Brand. For. Flora, 277; Kurz, For. Fl. Burm, 
IL 60; Hook. fil. Fl. Br. Ind. III. 155; Trimen Fl. Ceyl. III. 354; 
Gaertn. Fruct. I. 29. M. bracteata, Roxb. Hort. Beng. 15; FI, Br. Ind, I. 
944; Ham. le. 534; DC, Lc. 447; W. & A. l.c.; Wight Ill. t. 126; 
Wall. Cat. 8419; Brandis l.c. 277. 

In all the provinces: in or near cultivation, but probably in many 
cases not wild,—Distrim. Brit. India, Ceylon, Malay Archipelago. 

var. elliptica, Hook. fil. Lc. ' Leaves narrowly elliptic-oblong, taper- 
ing to each end, shiping: peduncles slender, 1 to 1*5 in. long : fruiting 
heads *5 to ^75 in. diam. Wall Cat. 8434,  . 

In all the provinces: more frequent than the typical form. 

2. MoniNDA LACUNOSA, King & Gamble, n. sp. A powerful clim- 
ber 30 to 60 feet long : young branches thinner than a goose-quill, angled, 
sparsely and minutely pubescent. Leaves thickly membranous, elliptic, 
sharply and shortly acuminate, the base cuneate; upper surfaces dark- 
brown when dry, glabrous except the puberulous midrib; lower paler, 
the reticulations very distinct; main-nerves about 8 pairs, curving up- 
wards, very bold on the lower surface, slightly depressed and faint on 
the upper; length 4°5 to 6 in.; breadth 2 to 2°75 in.; petioles ‘5 to 1:25 
in,; stipules apiculate, only “15 in. long. Heads about 5 in. in diam, 
(when in flower) with one or two linear coriaceous bracts at their bases, 
solitary, on puberulous peduncles about 1 in. long, collected in twos or 
threes at the apices of the branches. Calyces completely confluent by 


- their sides, irregularly cupular, the limb coriaceous, produced into a 


large oblique triangular lobe at one side, otherwise sub-truncate. Disk 
large, cushion-like, convex. Corolla unknown.  Infrutescence (when 
ripe) globular, 1*5 in. in diam.; the surface covered with the protruding 
irregularly 4-sided conical enlarged calyces, each with a wide pit on its 
apex; individual fruits 2.celled, 2-seeded. — 

Perak: King’s Collector, 4320, 6030, 8254; Scortechini. 


This is easily distinguished by its large deeply pitted infratescence which is 
dry, not at all pulpy. ' 

.. 8. MORINDA RIGIDA, Miq. Fl. Ind. Bat. II. 246. A woody climber 
20 to 30 feet long; young branches thinner than a goose-quill, at first 


minutely rusty-tomentose, afterwards with glabrescent pale spongy 


bark. Leaves dark-coloured when dry, the edges recurved, thickly 


|  eoriaceous, narrowly elliptic, shortly and bluntly acuminate or blunt, 
N the base cuneate; upper surface shining, glabrous except the pub t 
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base of the midrib; the lower uniformly pale-pubescent; midrib dis- 
tinct; main-nerves (18 to 12 pairs) very indistinct on both surfaces} 
length 2 to 4 in.; breadth 1 to 16 in.; petiole '9 or *4 in., pubescent, 
Stipules broadly oblong, blunt, scaly, ‘2 in. long. Capitula on puberu- 
lous peduncles :2 to *3 in. long, in fascicles of 3 or 4 at the apices of the 
branches. Flowers ‘4 in. long, confluent by their calyces into globular 
capitula :2 in. in diam. Calyx very short, cupular. Corolla salver- 
shaped, :35 in. long, the tube narrow, the limb with deflexed oblong 
blunt lobes *] in. long, densely hairy on the upper surface. Infru- 
tescence when ripe pulpy, elliptic (often transversely so) with one or two 
elongate very protruding enlarged calyx-tubes. 

Perak: King’s Collector 4004; Wray 2284; «Ridley 7204, 10258 ; — 
Hullett 5665. SiNGAPORE: Ridley 3818, 4126. MaLaccA: Griffith (K 
D.) 2947; Maingay (K.D.) 874.—DisrR:B. Borneo. 


4. MORINDA UMBELLATA, Linn. Sp. Pl. 176. A powerful glabrous 
climber; young branches thinner than a goose-quill, pale-brown, angled, 
shining. Leaves thinly coriaceous, narrowly oblong or elliptic-lanceo- 
late, the apex shortly acuminate, the base much narrowed; both sur- 
faces pale olivaceous-brown when dry, transversely reticulate ; main- 
nerves 5 or 6 pairs, curved, ascending, faint; length 3:5 to 5 in.; breadth 
l to 1:35; petioles '2 to “3 in. ; stipules sheathing, entire, truncate, or 
slightly toothed, *15 in. long. Heads sub-globular, about 25 in. in diam., 
on slender peduncles varying from :35 to 1 in, in length (lengthening in 
fruit to nearly 2 in.) from 5 to 8 collected in au ebracteate umbel at 
the end of a branch. Calyx sessile, truncate. Corolla almost rotate, 
longer than the calyx, its tube about 1 in. long, slightly constricted 
at the mouth, throat densely villous; limb ‘2 in. across, its lobes oblong, 
obtuse, glabrous on the outer surface, densely woolly on theinner. Ripe 
infrutescences about *25 in. in diam. DC. Prod. IV. 449; W. & A. Prod. 
420; Wall. Cat. 8431; Kurz For. Flora, Burma, II. 62; Hook fil. FI. Br. 
Ind. III 157. M. scandens, Roxb. Fl. Ind. I. 548; DC. Prod. IV. 449. 
M. tetrandra, Jack in Mal. Mise. I. 13; Wall. Cat. 8432; Roxb. FI. 
Ind. ed. Carey & Wall. II. 203; DC. Lc. M. Padavora, Juss, Gen. 206. 
Morinda, Wall. Cat, 8429. 
In all the provinces; common.—Distais. Burma, Southern India "Vv 
and Ceylon, Malay Archipelago, China, Japan, Australia. puc 1. 
var. Scortechinii, King & Gamble. Young branches, under sure 
faces of the leaves, and peduncles rusty-pubescent ; leaves elliptic-obo- 
vate, shortly and abruptly acuminate; pedicels 15 to 2 in. long. TR 
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of the leaves softly pubescent; leaves oblanceolate or oblong-lanceolate, 
shortly acuminate: peduncles less than 1 in, long. 
SINGAPORE: in Botanic Garden Jungle, Ridley 5668, 6470, 6471, 
6916. 
42. RENNELLIA, Korthals. 


Characters of Morinda but the heads few-flowered and in terminal 
panicles, the ovules peltate; the seeds thin, orbicular,—Dusrris. 5 or 6 
Malayan species. 

Norg.—In this we include the genus Tribrachya, Korthals, which, as described 


by ita author, difera from Rennellia oply in having the flowers in each head limited 
to three, 


Inflorescence panicriate ane x 2. 1 R. paniculata, 
h spicate eve ace 2. 2 R. speciosa, 


l. RENNELLIA PANICULATA, King & Gamble, n. sp. <A small gla- 
brous tree or shrub; young branches at first dark-brown, afterwards 
becoming pale, striate, thickened at the nodes. Leaves sub-coriaceous, 
elliptic, acute or shortly acuminate, the base much narrowed; upper 
surface dark-brown when dry; the lower paler-brown, finely reticulate ; 
main-nerves 10 to 12 pairs, slightly curved, spreading, prominent like 
the midrib on the lower — indistinct on the upper ; length 6 to 9 
in.; breadth 2:25 to 3:75 in.; petioles '8 to 1°25 in.; stipules oblong, 
obtuse, 4 in. long. Inflorescence paniculate, erect, terminal; the branches 
opposite, or sometimes whorled, 6G to *9 in. long, each bearing at its apex 
3 or more sessile flowers. Calyxa very shallow entire cup. Corolla 
corinceous; the tube cylindric, ‘5 in. long; the limb nearly as long as 
the tube with 5 recurved lobes. Anthers included, attached near the 
throat, versatile, on short filaments. Style short; stigmas lanceolate. 
Infrutescence globular, '5 in, in diam., glabrous, with several orbicular 
calyces protruding on the surface. 

Perak: Scortechint 316; King's Collector 2164, 2592, 5432. Pen- 
ANG: Curtis. : 

2. NHENNELLIA SPECIOSA, Hook. fil. Fl Br. Ind. III, 158. A small 
glabrous shrub; young branches about as thick as a goose-quill, pale, 
striate, thickened at the nodes. Leaves thinly coriaceous, oblanceolate 
or elliptic-lanceolate, shortly acuminate, the base much narrowed; 
upper surface olivaceous-brown, the lower olivaceous, reticulate ; main- 
nerves 7 to 9 pairs, curved, ascending, slightly prominent; length 5 to 
9 in.; breadth l'5 to 3:5 in.; petioles '5 to 1 in.; stipules coriaceous, 
often 2-lobed, oblong, sub-acute, breaking off about the middle.  Injfo- 
rescence 1 to 2 in, long, terminal, erect, on a short petiole; flowers 
from 3 to 6 on very short branches. Calyx sessile, cupular, truncate. 


i - Qerolla coriaceous, *75 in. long, salver-shaped ; limb with 5 short oblong 
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blunt sub-erect lobes. Injrujescence the size of a large pen. Morinda 
speciosa, Wall. Cat. 8436; Kurz For. Fl. Burma, II. 62. 

Maracca: Grifith (K.D.) 3046; Maingay (K.D.) 918/2. PERAK: 
Scortechiné 668; Ridley 7197 ; Wray 2897, 4008; King's Collector 495, 
0967.—DisTRIb, Burma. 

VAR. elongata King & Gamble: inflorescence 2 to 6 in. long; flowers 
mostly in threes, : 

WELLESLEY Province: Ridley 7010. Panaxo: Ridley 2193, 5834. 
Perak: King’s Collector 3926; Ridley 9710; Scortechini 106.— Disi. 
Sumatra. e 

43. PRISMATOMERIS, Thwaites, 

Shrubs with compressed 4-angled branches. Deaves sub-coriaceous ; 
stipules l- or 2-cuspidate. Flowers unisexual, usually on slender pedi- 
cels, in sub-umbellate axillary and terminal, sometimes pedunculate 
fascicles, Calyx-tube in the male flowers small, turbinate; in the female 
longer, obovoid, persistent; limb cupular.  Corolla-tube cylindric, with 
glabrous throat; lobes of the limb 4 or 5, spreading, valvate in bud. 
Stamens included in the corolla-tube nnd equal in number with the lobes 
of the limb; dorsifixed near their bases by short filaments. Ovary 2- 
celled; style filiform, with 2 linear or lanceolate arms ; ovules solitary in 
cach cell, attached above the middle of the septum. Berry small, 1-cell- 
| ed, 1-2-seeded. Seed sub-globose, peltate, deeply concave in the ventral 
Fi surface; testa membranous ; embryo small ; cotyledons reniform ; radicle 
| inferior.—Distris. 3 or 4 species, in tropical India, Ceylon and Malaya. 

Flowers on rather long slender pedicels  ... S. 1 P. albidiflora. 
= Flowers sub-sessile or sessile  ... YT . 2 P., subsessilis. 


| l. PRISMATOMERIS ALBIDIFLORA, Thw. in Hook. Kew Journ. VIII. 
. 268,6 VII. f. A. An evergreen shrub or small tree, glabrous; young 

t branches thicker than a crow-quill, pale. Leaves narrowly elliptic or 
P. elliptic-lanceolate, sometimes oblanceolate, the apex much acuminate, 
the base*much narrowed; both surfaces pale-greenish or yellowish- 
brown, and rather dull when dry; the lower reticulate; main-nerves 5 
E to 7 pairs, curved, spreading and interarching nbout a line from the 
edge; length 2:5 to 45 in.; breadth -75 to 1*5 in. ; petioles “1 to 2 in; 
AY stipules small, fugacious. Flowers usually in sessile fascicles, rarely in 

J  . pedunenlate umbels; pedicels '3 to '75 in. long, ebracteolate, filiform. 
—  Qalyx 05 to “l in. long. Corolla white; the tube '5 to °76 in. long, 
n long, blunt, 
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Coffea tetrandra, Roxb. Fl. Ind. I. 538; Wall. Cat. 6242; DO. Prod. IV. 
499; Kurz For. Fl. Burma. II. 28. Rubiae, Wall. Cat. 8470. 

In all the Provinces: common.—Distnis. Burma, Khasia Hills, 
Malay Archipelago, Ceylon. 

Besides the foregoing there is in Herb. Calentta a single specimen (Ridley 
2196) with flowers only in bud and no frnit. This is distinguished by ovate-elliptic 
leaves with 4 or 5 pairs of slightly curved ascending nerves, and few-flowored lax 
panicles on filiform axillary peduncles about 1'5 in. long. 

2. PRISMATOMERIS 8UBSESSILIS, King & Gamble. A glabrous shrub: 
young branches thinner than.a goose-quill, pale, polished. Leaves 
narrowly elliptic, the apex and base acuminate; both sides pale-brown 
when dry, dull, the thidrib prominent, the reticulations obsolete; main- 
nerves 5 to 7 pairs, slender, spreading, interarching ‘1 in. from the 
edge; length 2:25 to 45 in,; breadth °75 to 1:35 in.; petiole ‘15 to “4 
in.; stipules under *l in. in length, broad, connate into a ring, each 
2-toothed. Flowers 2 or 3, on very short pedicels, or sessile, in a termi- 
nal fascicle. Calyx about ‘2 in. long, fannel-shaped, the limb wide, 
nbout as long as the tube, truncate with minuto acute teeth. Corolla 
1°25 in. long, salver-shaped, the tube narrow; the limb nearly as long as 
the tube, divided to its base into 5 narrowly lanceolate, deflexed, coria- 
ceous lobes. Fruit a broad smooth didymous berry, about ‘6 in. in diam. 
and *5 in. long. 

PERAK: Scortechini 355; Wray 289; King’s Collector 8071: nt ele- 
vations of 3000 to 4500 feet. 2 

Differs from P. albidiflora in ita nearly sessile flowers and larger calyx, corolla 


and fruit. 
44. GynocuTHopes, Blume. 


Climbing glabrous shrubs with slender terete branches. Leaves 
opposite, coriaceous or sub-coriaceous; tbe stipules broad, acute, deci- 
duous. Flowers small, on short pedicels, unisexual, in axillary fascicles 
or pedunculate heads; bracts deciduous. Calyx with a snrall short 
tube, the limb annular, truncate or 5-toothed, persistent. Corolla coria- 

| ceous with a short tube and woolly throat; the limb with 4 or 5 
" oblong-lanceolate lobes, valyate in bud, the apices inflexed. Disk broad, 
depressed. Stamens equal in number to the corolla lobes, on short fila- 
ments, dorsi-fixed, in the corolla tube, linear-oblong, exserted. Ovary 
4-celled; style of male flower entire; of female stout, bifid. Ovules ] 
in each cell, broad-based, attached to the inner angle of the cell. Drupe 
g globose, fleshy, with 2 to 4 dorsally compressed pyrenes, Seeds com- 
. pressed, ascending; testa membranous; embryo small, basal, radiclo 
iuferior.—DisTRiP. 3 or 4 species, all Malayan. pari utn 
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Leaves broad and rounded at the apex, sometimes with 
a short broad blunt point, 2:25 to 4 in. long and 1:25 
to 2:25 in. broad; fruit *5 in, in diam. "ni . d. G. coriacea. 
Leaves acuminate at the apex, elliptic-lanceolate foften 

narrowly so) 2:25 to 3°25 in. — and *5 to 1'1 in, broad; 

fruit the size of a pea "e es 2. G. sublanceolata. 
Leaves shortly and abruptly nile. rarely sub- 

acnte, 3 5 to 5 in. long and 1'35 to 2:5 in. broad; fruit 

globose, *5 to *6 in. in diam.  ... ane «+ 3. G. macrophylla. 


1. GyxocnrHopES cortacea, Blume Bijdr. 993. Young branches 
thinner than a goose-quill, nearly black. * Leaves thinly coriaceous, ellip- 
tic, elliptic-rotund or elliptic-obovate, obtuse or ghortly bluntly and 
abruptly apiculate, much narrowed to the base; main-nerves 4 to 6 
pairs, spreading, only slightly curved, faint; both surfaces alike, nearly 
black, RESMI shining; length 2:25 to 4 in.; breadth 1:2 to 2:25 in.; 
petioles or '5 in,; Flowers '3 in. long, few, on short axillary peduncles. 
Corolla-tube very narrow, about as long as the limb; lobes of limb lincar- 
oblong, densely hirsute on the upper surface, spreading. Fruit globose, 
pulpy, 4-celled; pyrenes 1-seeded. Mig. Fl. Ind. Bat. II. 313; DC 
Prod. IV. 467. 

Sincarore: (Bot. Garden Jungle), Ridley 6410, 10393, 2871. — 
Distris. Java, Borneo, Timor. 

2. GYNOCHTHODES SUBLANCEOLATA, Miq. Fl. Ind. Bat. Suppl. 548. 
Branches thinner than a goose-quill, dark-coloured when dry. Leaves 
thinly coriaceous, elliptic Inuceolate, often narrowly so, acuminate, the 
base much narrowed; both surfaces dull and blackish when dry; main- 
nerves indistinct, 5 or 6 —— ascending, little curved; length 2:25 to 
3:25 in.; breadth ‘5 to 1-1 in.; petioles 2 to *4 in.; + stipules triangular, 


Flowers few, about *35 in. long; sub-sessile on very ‘shore axillary bran- 


ches. Calyz-limb truncate but with 5 distant minute teeth. Corolla- 
iube short, rather wide, hairy inside; limb with 5 broadly lanceolate 
sub-acute dobes longer than the tube. Authors slightly exserted, Stigma 
with 2 elongate plano-convex lobes. Fruit pisiform, smooth, on n short 


pedicel. Hook. fil. Fl. Br. Ind. III, 160. G. coriacea, var.—, Miq. in. 


Ann. Mus. Lugd. Bat. IV. 244. Paederia tetrandra, Wall. Cat. 6249. 
P Psychotria, Wall. Cat. 8885.  Eubiacea ? Wall. Cat. 8297. 


Sixcarore: G. Thomson; Ridley; King's Oollector 319. . MALACCA : | 


. Maingay (K.D.) 919; Griffith. PENANG: Wallich.—Distarn, Borneo, 
. Sumatra. | 


— 





muli: _ GYNOCHTHODES MACROPHYLLA, Kurz in. Journ. Asi S00. Bong. i 
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and abruptly acuminate or sub-acute, the base cuneate; upper surface 
very dark-brown and shining when dry, the lower paler and dull; main- 
nerves 6 or 7 pairs, spreading, slightly prominent on the lower surface 
scarcely visible on the upper; length 3:5 to 55 in.; breadth 1:35 to 
25 in.; petioles *3 to '5 in.; stipules short, broad. Flowers -25 in. long, 
on thick short axillary pedicels. Oalyx-tube almost globular; the limb 
cupular, as long as the tube, truncate. Fruit *5 or '6 in. in diam., pul- 
py, globose or broadly depressed-pyriform with 4 pyrenes (one often 
abortive). Kurz For. Flora Burm. II. 33: Hook, fil. Fl. Br. Ind. III, 
160. 

MaALACCA: Maingay (K.D.) 534. 

Perak: Ridley; Wray 1156; King’s Collector 5807,—Dusrnin, 
Andamans, Nicobars. 


The Andaman specimens have darker narrower leaves than those from the Malay 
Peninsula. 


45. SPERMACOCE, Linn. 


Herbs or small under-shrubs, usually with 4-angled branches. 
Leaves membranous or coriaceous, penni-nerved or longitudinally nerved ; 
the stipules connate iuto à campanulate tube with a truncate bristly 
mouth. Flowers usually red or blueish, small or minute, solitary and 
axillary, or in axillary or terminal fascicles, heads or cymes, sometimes 
densely crowded, Calyx obovoid, or ovoid, the mouth with 2 or 4 per- 
sistent teeth often with interposed bristles or processes. Corolla funnel- 
or salver-shaped; the mouth with 4 valvate lobes. Stamens 4, inserted 
on the throat or tube of the corolla, filaments short or long. Anthers linear 
or oblong, included or excluded. Disctumid orabsent. Ovary 2-celled ; 
each cell with a single ovale attached to the middle of the septum, 
amphitropons, Style filiform ; stigma capitate or with 2 oblong arms. 
Fruit coriaceous or crustaceous, mericarps dehiscing variously. Seeds 
oblong or ovoid, grooved ventrally, the testa thin, embryo axile, coty- 
ledons thin and broad.—Dusrris. Species about 150, tropical -and sub- 
tropical. 

Leaves spathulate, obovate or bluntly oblong, the base 

narrowed, main-nerves 3 pairs, faint, hispid .. 4 d». S.Mhspida. 
Leaves narrowly elliptic, tapering acutely to each and; 

main-nerves 3 or|4 pairs, very bold and prominent beneath 2. 8S. scaberrima, 
Leaves narrowly oblong-lanceolate, acute, pale beneath, 

main-nerves sub-obsolete ... en ^ 3. S. stricta. 


l. Spermacoce HISPIDA, Linn. Sp. Pl. 102. Herbaceous, diffuse, 
spreading or sub-erect; stems half as thick as a goose-quill, acutely 


TU angled: and somewhat grooved when dry, sparsely and minutely 
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hispid, especially on the angles. Leaves sub-coriaceous, obovate, spa- 
thulate or oblong, sometimes elliptic, always blunt at the npex and 
tapering more or less to the base, continuous with the short, wide- 
cupular, pubescent bristle-bearing persistent stipules; upper surface 
veticulate (when dry), scaberulous, olivaceous, strigose; the lower 
pale, with spreading hispid hairs on the nerves; main-nerves about 3 
pairs, rather straight, faint, oblique; length ‘35 to ‘75 in,; breadth 
‘15 to “4 in. Cymes small, axillary, hardly longer than the stipules, 
4- to 6-flowered. Flowers '4 in long, sessile, with a few small mem- 
branous toothed bracteoles between them. Caly« small, densely silky, 
urceolate-campanulate, with 4 long narrow acute spreading lobes. 
Corolla three times as long as the calyx, salver-shaped, glabrous, the 4 
broadly ovate teeth silky at their apices. Stamens about ns long as 
the corolla-lobes; anthers oblong, filaments and style equal. Stigma 
large, transversely oblong. Capsule ovoid or sub-globular, sparsely hispid, 
crowned by the narrow, reflexed calyx-lobes, 2-celled with a singlo 
brown seed in each cell. DC, Prod. IV. 555; Roxb. Fl. Ind. I.. 373; 
Wall. Cat. 825; W. & A. Prod. Fl, Penins. Ind. 438; Hook. fil. Fl. Br. 
Ind. LIT. 201; Trimen Fl, Ceyl. II, 371. S. articularis, Linn, fil. Suppl. 


119; Roxb. FL Ind. Le.; Wall. Cat. 827; W. & A. Prod. Lle.; Kurz 


Journ. As. Soc. Beng. 1877 II. 137. S. scabra, Willd. Sp. Pl. I. 572; 
Roxb. Le. 371; Wall. Cat. 824, S. hirta, Rottb. in Nov. Ac. Berol. 
1803, 95. S. longicaulis, Wall. Cat. 826. S. avana, Wall. Cat. 828. 
S. ramossissima, Wall. Cat. 829. S. tubularis Br. in Wall, Cat. 836. 
In all the provinces: common.—Disreis. British India, Ceylon, 
S. China, Malaya Archipelago. 
- 9 SPERMACOCE SCABERRIMA, Blume Bijdr. 946. Herbaceous, woody 
near the base; stems procumbent, much branched, thinner than a 
"00 -quill, 4-angled, the angles with stiff reflexed small white hairs, 


otherwise glabrous and shining, dark-brown. Leaves olivaceous, coria- 
ceons, narrowly elliptic, tapering acutely to each end, sessile, upper |. 


surface Scaberulous, with a very few short white hairs; the lower 


paler, pilose on the midrib and nerves ; main-nerves 3 or rarely 4 


pairs, ascending obliquely, little curved, depressed on the upper sur- 


face and very prominent in the lower;- length *5 to l in.; breadth *2 to 


‘4 in. Stipules cupular, the mouth with 3 to 7 erect stiff bristles, | 


glabrous. Oymes small, axillary, sessile, 4. to 8-flowered, condensed, 


^15 to-2 in. in diam. Flowers about “15 in. long, sessile or on very short 


pedicels, with short filiform bracteoles between them. Calyz oblong, 
constricted below the moutb, glabrous, the lobes lanceolate, slightly 
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base of the narrowly-lanceolate spreading lobes. Stamens exserted from 
the throat of the corolla but shorter than its lobes. Anthers oblong, the 
filaments rather long. Style about as long as the filaments; stigma 
large, thick, transversely oblong. Capsule slightly more than *1 in. long, 
oblong, crowned by the large spreading calyx-lobes, smooth, membran- 
ous, dehiscent, each cell centaining a single oblong blunt black seed. 
DC. Prod. IV. 555; Miq. Fl. Ind. Bat. IT. 331; Hook. fil. Fl. Br. Ind. 
IIT. 201. S. longicaulis, Br. in Wall. Cat. 826. 

Matacca: Grigith. SiwGAPORE: Ridley 5897, 8954. Perak: Scor- 
techini 12, 64, 78, 602.—Distris., Malay Archipelago. 

%. Spermacoce STRICTA, Linn. fil. Suppl. 120. Herbaceons, erect, 
little-branched, pale-éligaceous when dry; branches as thick as a crow- 
quill, 4-angled and with 2 broad deep grooves, minutely hispid or 
sub-glabrous. Leaves sessile, coriaceons, oblong-lanceolate, acute, the 
base narrowed to the stipnle; upper surface shining, glabrous or 
minutely hispid; the lower paler, dull, the midrib prominent and 

` Sometimes minutely hispid, nerves obsolete on both surfaces: length 
"75 to L'25 in. Stipules conjoined to form a deep camparnulate cup, 
the month acuminate or truncate but always with 6 to 8 long spread- 
ing bristles. Flowers ‘3 in. long, in clusters of 2 or 3. axillary, sessile 
subtended by a few pectinate bracteolates. Calyz campannlate, his- 
- pid outside, the mouth with 4 deep, lanceolate, acuminate, spreading 
lobes. Corolla much exserted beyond the calyx, tubular, with 4 deep, 
bolong, sub-erect lobes inflexed and sometimes hispid at the apex. 
Gtamensslightly exserted; anthers sagittate, on long filaments. Stigma 
large, 2-lobed, as long as the stamens; style long filiform. Capsule 
oblong-obovoid, smooth, membranous, 2-celled, dehiscent, with a single 
black oblong seed in each cell. Roxb. Hort. Beng. 83; Fl. Ind. I. 
370; DC. Prod. IV. 554; Kurz in Journ. As. Soc. Beng. 1877 II. 137. 
S. lasiocarpa Br. in Wall. Cat. 832. S. pusilla, Wall. in Roxb. Fl. Ind. 
ed. Carey & Wall. I. 379; Cat. 823; Don. Prod. 134. S. filina, Gard- 
neri and angustifolia, Wall. Cat. 830, 834, 835. S. triandra, Ham. in 
Don. Prodr. 134. Bigelovia stricta, Blume Bijdr. 945. B. lasiocarpa. 
Rozburghiana & Kleinii, W. & A. Prod. 437. B. myriantha, Miq. FI. 
- Ind. Bat. II. 334. Borreria pusilla, DC., Prod. l.c, 543. 
PENANG: Qurtís 1936. Maracca: Goodenough 1490. Panana: Rid- . 
ley 1624.—Distris. British India. | 


46. PAEDERIA, Linn. 


e f wining, slender, fcetid shrubs, glabrous or pubescent; the branch- 
es thin. Leaves opposite, rarely in whorls of three, membranous 
2 era - : 3844s b. J. HH. 13 " 







v a. 
wv ^ 








96 Kig & Gamble—Flora of the Malayan Peninsula, — (No. 8, 


petiolate, stipules broad, acuminate, deciduous. Flowersin axillary and 
terminal 2-3-chotomously branched cymose panicles, with or without 
bracteoles. Oalyx-tube campanulate or turbinate; the limb 4 or 5 
toothed, persistent. Corolla funnel-shaped, its throat glabrous or vil- 
lous; 4 or 5 lobes of the limb with inflexed crenulate margins, their 
apices sometimes 3-lobed, spreading. Stamens 4 or 5, linear-oblong, in- 
serted in the tube of the corolla by very short filaments. Ovary 2-cell- 
ed; stigmas 2, slender, twisted. Ovules one in each cell, basal, erect, 
Fruit compressed or globose, with thin shining fragile epicarp, separat- 
ing early from the 2 pyrenes; pyrenes orbicular or ovoid, dorsally com- 
pressed, with or without wings, each containing a single compressed seed 
with membranous testa adherent to the pyrene; cotyledons large, thin, 
cordate; radicle small, inferior —Dusreim. Species 10 to 12 mostly in 
tropical Asia, one in Brazil. 
Fruit compressed, orbicular; pyrenes flat, winged, with 

radiating ridges on the doreal surface :— 

Leaves and the branches of the panicles always op- 

posito ... ene ees ase s l. P, foetida. 
Leaves nnd the branches of the panicles often in 
verticels of three ose se e 2. P, verticellata, 

Fruit globular; pyrenes cupped, with neither marginal 

wings or doreal ridges — oes e 3. P. tomentosa. 


l. PAEDERIA FOETIDA, Linn. Mant. 1.52. Glabrous or puberulous; 
branches thinner than a goose-quill, dark-coloured and compressed 
when dry. Leaves ovate to lanceolate, the apex acute or apiculate, the 
base usually rounded or slightly cordate but sometimes cuneate; both 
surfaces cinereous or olivaceous-brown when dry, and finely reticulate, 
glabrous except for the occasional pubescence on the leaf nerves beneath 
‘and the tnfts in their axils; mnain-nerves 4 or 5 pairs, oblique, faint; 
length 2 to 3:5 in.; breadth 1 to 1:5 in.; petioles *5 to 15 in.; stipules 
broadly ovate-lanceolate, acuminate, often bifid, under *1 in. in length. 
Flowers pink, *35 in. long, shortly pedicellate, in lax spreading trichoto- 
mous (often scorpioid) cymes arranged in divergent axillary and ter. 
minal panicles from 3 to 15 in. long and usunlly bearing leaves like those 
of the stem bnt smaller; bracteoles minute, linear. Calyx less than 1 
in. long, campanulate, its mouth acutely 4- to 5-toothed. Corolla fun- 


_nel-shaped, three times as long as the calyx, usually pubescent; the lobes 


of the limb crenulate, short, spreading only slightly. Fruit '4 to *5 in. 
across, orbicular; epicarp with 5 curved vertical veins in each side, 
thin, shining; pyrenes orbienlar, with pale marginal wings, the centre 
with many bold radiating ridges on the dorsal surface, nearly smooth 


on the ventral. Wall. Cat, 6247, excl. E.; Roxb, Fl. Ind. I. 683; id. ed. 
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Wall. & Carey II. 517; W. & A. Prod. Fl. Pen. Ind. 424; Blume 
Bijdr. 968; DC. Prod. IV. 471; Griff. Notul. IV. 267; Ic. Pl. Asiat., 
t. 479, f. 3; Miq. Fl. Ind. Bat. II. 258; Miq. in Ann. Mus. Lugd. Bat. 
IV. 254; Hook. fil. Fl. Br. Ind. III. 195. 

Perax : King's Collector 1125, 4916, 7560; Scortechini 263. PAHANG- 
Ridley 1256. PkNANG: Curtis 24. MALACOA: Griffth.—DisTRIn. British 
India, Malay Archipelago, Andaman Islands. 

2. PAEDERIA VERTICELLATA, Blume Bijdr. 968. Glabrous except 
the lower surfaces of the leaves; branches thinner than a goose-quilt, 
dark and slightly and bluntly 4-angled when dry. Leaves coriaceous, 
usually opposite but sometimessin whorls of three, lanceolate, ovate- 
lanceolate or elliptic, shortly acuminate, the base cuneate; both surfaces 
brown when dry, dull, the upper always glabrons, the lower often 
pubescent, the reticulations on the lower side rather distinct and trans- 
verse; main-nerves 6 or 7 pairs, curving, oblique, rather prominent on 
the lower surface; length 2:5 to 4 in.; breadth 1 to 1°75 in.; petioles L 
to 1:75 in.; stipules broadly triangular, short, very deciduous. Flowers 
‘6 in long, funnel-shaped, shortly pedicellate in lax pedhuculate branch- 
ing cymes arranged in pairs or whorls of three in long narrow panicles, 
bracteoles minute.  Panicles from 3 to 18 in. long, often bearing. petio- 
late narrowly oblong leaf-like bracts *5 in. long; branches from 75 to 
3 in. long, diverging, opposite or in whorls of three. Calyx less than 
‘Lin. long, glabrous or puberulous, narrowly funnel-shaped, the mouth 
dilated aud with 4 small triangular teeth or sub-truncate. Corolla 
tubular, constricted at the base, °6 in. long; the teeth less than ‘L in. 
long, acute, erect. Anthers linear-oblong, apiculate, included in the 
corolla; their filaments nearly as long as themselves, dorsi-fixed. — Fruit 
much compressed, orbicular, *4 to *5 in. across, with 5 curved vertical 
veins on each side; pyrenes as in P. foetida. DC. Prod. IV. 471; 
Miq. Fl. Ind. Bat. II. 259; Hook. fil. Fl, Br. Ind. III. 195; Ann. Mus. 
Lugd. Bat. IV. 255. 

SELANGOR: Ridley 7416. Maracca: Maingay (K.D.) 885. Perak: 
Scortechini 446, 1573; Wray 3042; King’s Collector 3177, 3736, 4457, 
4780, 5316, 5410, 10613; Curtis 3182, 3340. SINGAPORE: Ridley 2835, 

— $647, 6469.—Duistrie, Borneo. | 

3. PAEDERIA TOMENTOSA, Blame Bijdr. var. GLABRA, Kurz. Gla- 
N brous or sparsely pubescent; branches slightly thicker than a crow-quill, 
— compressed and brown when dry. Leaves membranous, ovate to lan- 
| ceolate; apex acute, base rounded or cuneate: both surfaces brown when 
LS dry, the lower paler and minutely reticulate, pubescent in the nerve axils; 










length 2:25 to 4in.; breadth ‘85 to 1:5 in.; petioles 25 to 1 in.; stipules - 
mob connate, triangular, acuminate, less than *l in. long. Panicles as- 
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in P. fostida but shorter and less branched; the branches long (often 2:5 
in.), divergiug, markedly scorpoid. Flowers Din. long, secund, sessile 
or pedicellate on the same branch.  Calyz -l in. long, narrowly cam- 
| panulate, with 5 sharp teeth, glabrous. Corolla *5 in. long, cylindric, 
the mouth with 5 short erect acute teeth, pubescent outside. Fruit *2 
to 3 in. in diam., globular, shining, without veins, crowned by the 
small calyx; pericarp brittle, pale-brown when dry. Pyrenes cupular, 
without wings or ridges. DC. Prod. IV. 471; Miq. Fl. Ind. Bat. II. 
258; Miq. in Aun. Mus. Lugd. Bat- II. 254; Hook. fil. Fl. Br. Ind. LII. 
197. P. barbulata Miq. in Aun. Mus. Lugd. Bat. IV. 255. 
- Maracca: Maingay (K.D.) 886. Perak; Scortechini 1376; King's 
Collector 60148. —Disruin. Malayan Archipelago. 


The typical form of this hes pubescence on the stems, under surfaces of tho 
lenves and on the panicles. It is the form found in Burma and Assam, In our 
region only thia variety glabra hns as yet been collected. Except iu the shape of 
ita fruit and seeds this species differs little from P. foetida, Liun. 


47. Savsosma, Blume. 


Shrubs, foetid when bruised, usually glabrous, often with subulate 

bristles at the apices of the branches and the bases of the peduncles. 

Leaves membranous, sometimes in whorls of 3 or 4; stipules usually con- 

nate into a l- to 3-pointed sheath. Flowers small, white, axillary or 
terminal, solitary or in fascicles of about 3, sessile or pedicelled, or in Ry -i 
pedunculate cymes; the bracteoles minute, often connate. Calyz-tube 
funnel-shaped ; the limb dilated, 4- to 6-lobed or toothed; persistent. 

Corolla funnel-shaped or campanulate, the throat villous; the limb with 

4 or 5 broad blunt lobes valvate in bud and with inflexed margins. 
Stamens 4, inserted on the throat, sessile or on short filaments; anthers 

i more or less narrowly oblong. Ovary 2-celled; style filiform, with 2 
| short branches; ovules lin each cell, erect, basal. Fruit small, oblong or 


A 


2 globose, containing 2 or (by abortion) 1 pyrene. Seeds elliptic and soli- 
ur tary, or two and plano-convex the plane surface not grooved; cotyledons 
i small and leafy; radicle small, inferior.—Disr&is. About 10 species, 
E tropical Asiatic. , 

è Flowers sessile in dense glomerali ... ibs 2. 1, 8. glomerulatum, " 


Flowera pedicelled, in cymes :— 
Glubrous :— 


= Cymes aboot 1 in. long, laxly 3-flowered ... iso) A B Beortechinii, “a 
*  Cymes from 1:5 to 3'5 in. long, more than 3.flowered, —— 

— the branches lax, spreading ... TT e. 3. S. ternatum, . te 

=` Moro or less pubescent... * ento o sei dae BRR i NE 

— | ], BAPROSMA GLOMERULATOM, King & Gamble, n. sp. A shrub, — — 


4 * ^ yery foetid when bruised; young branches thicker than a crow-quill, E 


+- 
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compressed, brown when dry. Leaves thinly coriaceous, elliptic or 
ovate-clliptic, shortly and sharply acuminate, the base more or less cu- 
neate, both surfaces brown when dry; the lower paler, dull, and with 
sparse transverse reticulations; main-nerves 6 to 9 pairs, pale and pro- 
minent on the lower surface like the midrib, depressed on the upper; 
length 3°5 to 7 in.; breadth 1-75 to 3 in.; petioles ‘25 to 4 in.; stipules 
cartilaginous, united into a short more or less persistent ring with some 
short bristly processes inside it. Flowers crowded, to the number of 4 
or 5, in à multibracteate solitary glomerulus borne at the apex of a short 
branch between two leaves; the branch bearing in its lower third a 
pair of lanceolate bracts about «5 in. long. Female glomerulus quite 
sessile, about ‘3 in. long and “4 in. broad; the male glomerulus some- 
what larger than thé female, borne on a short compressed peduncle '4 
to *75 in. long and enveloped for the lower two-thirds of its length in a 
loose sheath formed of two acuminate partly conjoined bracts. The 
outer bracteoles of each glomerulus longer and thicker than the inner, 
broad, very concave, and forming a persistent involucre; the middle 
bracteoles broadly ovate-rotund with terminal caudate appendages; tho 
inner ones narrower and embracing the flowers by pairs, nppendiculate. 
Flowers sessile, about :25 in. long.  Calyz *1 in. long, coriaceous, cam- 
panulate, the mouth truncate and with.4 or 5 minute distant acute 
teeth. Corolla salver-shaped, about :2 in. long; the tube short and 
wide; the limb longer than the tube, with 4 broad blunt spreading 
lobes; anthers 4 to 6, linear-oblong. Fruit sessile, sub-globular, smooth, 
crowned by the small annular calyx, ‘3 to 35 in. in diam.; pericarp 
thick ; seed solitary, sub-globular, hard. 

Perak: Scortechini; Ridley 9835; King's Collector 783, 6031, 8166, 
SiNGAPORE : Ridley 10931. Jonore: Ridley 4213. 

The fruit when ripe is said to be blue, and the Gowers variously pale-green or 
white. | 

VAR. angustifolia, King & Gamble: leaves rather more coriaceous 
than in the typical form, ovate-lanceolate, acuminate, 3 to 4 iu. long 
and 1:25 to l'4 in. broad. 

ManACCA: Goodenough 1856. Nroni SEMBILAN: Ridley 1856. 

Flowers are absent in both the specimens cited here. When these are obtain- 
ed, they may afford characters to separato this as a good species. 

9 Saprosma SconTECHINII, King & Gamble, n. sp. A shrub, glab- 
rous except the midrib and nerves of the leaves on the lower surface; 


young branches thicker than a crow-quill, with pale-brown spongy bark. 
Leaves thinly coriaceous, elliptic, shortly and bluntly acuminate, the 


base cuneate; both surfaces brown when dry; the upper glabrous; the 
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lower puberulous on the midrib, otherwise glabrous, laxly reticulate; 
midrib bold on both surfaces; main-nerves 6 or 7 pairs, oblique, bold 
on the lower surface, faint on the upper; length 3:5 to 5:5 in.; breadth 
l:5 to 25 in.; petiole ‘2 to '25 in. Stipules very short, connate into a 
sheath; mouth with short bristles. Oymes one to three at the apices of 
the branches, nbout l in. long (longer in fruit), laxly 3-flowered, the 
peduncle angled, puberulous, with small lanceolate bracteoles in whorls. 
Flowers *5 iu. long; their pedicels about the same. Calyx funnel- 
shaped ; the mouth with 4 deep linear-lanceolate spreading lobes. Corolla 
twice as long as the calyx, tubular, expanding at the mouth ; lobes 4, 
-— oblong, blunt; throat with a ring of hairs. Stamens 4, included. An- 
: thers curved, oblong; their filaments attached to the tube. Disk coni- 
= cal. Ovary 2-celled, 2-ovuled. Fruit ellipsoid, smooth, *65 in. long; the 
remains of the calyx *2 in. long, blue when ripe. Seed solitary. 
Perak: Scortechini 511, 670; Kings Collector 4138, 5020. 
3. SaPROSMA TERNATUM, Hook. fil. in Bth. & Hook. fil. Gen. Plant. 
Il. 131; Fl. Br. Ind. III. 193. A glabrous shrub; young branches 
rather thinner than a goose-quill, pale when dry, compressed. Leaves 
+ often in whorls of three, thickly membranous, elliptic or elliptic-lanceo- 
late, rarely oblanceolate-elliptic, shortly and rather abruptly acuminate, 
the base cuneate; both surfaces pale-brown when dry, the upper shin- 
ing; the lower dull and paler; main-nerves 7 to 9 pairs, oblique, little 
curved, pale and prominent on the lower surface, the reticulations trans- 
verse and rather distinct on the lower surface only; length 4 to 8 in.; 
breadth 1°5 to 3:25 in.; petioles *4 to “6 in. long, with many short un- 
equal bristles at their bases and inside the connate setosely-toothed 
stipules. Oymes solitary or fascicled, from 1:5 to 3°5 in. long, (longer 
in frnit) axillary, pedunculate, or branching from the base; the branches 
lax, spreading, sparsely flowered; the bracteoles few, linear. Flowers "d 
J 4n. long, on pedicels varying from '2 to ‘6 in. long. Calyx `l in. long, 
P shortly campanulate, the mouth wide and with 4 broad blunt teeth. Qo- 
= yolla *3 in. long, salver-shaped, puberulous; the tube wide; the limb 
— 485 jn. aeross with 4 or 5 broad reflexed lobes. Fruit ovoid or sub- 
EN. globular, crowned by the rather large calyx-teeth, 35 in. in diam.; ls 
= seeded; seeds ellipsoid. Kurz. For. Fl. Burma II. 29. Paederia ternata, 
= Wall. Cat. 6248 Roxb, Fl. Ind., ed. Carey & Wall., II. 520; DC. Prod. 
: - IV. 471. Mephitidea 8p., Griff. Notul, IV. 267 ; Ic. Pl. Asiat. t. 476. — 
ss Perak: Scortechiné 1163; Wray 2262, 2907, 2929, 3943 ; King's. 
Collector 1975, 2764, 3052, 4006, 4069, 6760, 8491. Pamasa: Ridley = = — 
J 9225. Setancon: Ridley 8236.—DisrR1B. Andaman Islands, Burma, — 
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compressed, thicker than a crow-quill, pale, glabrous below, pubescent 
or tomentose towards the apices. Leaves membranous, oblanceolate 
to elliptic, shortly and rather -bluntly acuminate, the base much 
narrowed; both surfaces pale-brown when dry and minutely pitted; the 
upper glabrous and with the midrib channelled; the lower sparsely 
pubescent, the midrib densely so and prominent; main-nerves 7 to 10 
pairs, spreading but curving upwards at their apices, thin but prominent 
below; length 3 to 3:75 in.; breadth 1 to L5 in. ; petiole *1 to :15 in. 
Stipules connate, pale, coriaceous, forming a narrow cup pubescent out- 
side at first, but ultimately glabrous, from less than ‘L to 15 in, deep, 
irregularly toothed, persistent." Cymes axillary and terminal, less than 
half as long as the leaves, trichotomous, the branches 3- or more-flower- 
ed, often with 2 elliptic acute involucral bracts at the base. Flowers 
‘25 in. long, their pedicels *1 in. Qalyz salver-shaped, °15 in. long; tho 
tube narrow, tomentose externally; the limb with 5 deep oblong blunt 
spreading or deflexed lobes; disk large. Ovary 2-celled, 2-seeded. 
Corolla and Fruit unknown. 


SiNGApORE: Ridley 6474, only one specimen seen. 


48. Hypyopnyrom, Jack. 


Glabrous epiphytic shrubs, with a dilated tuberous fleshy stem, 
simple or lobed and perforated by ants. Leaves coriaceous, elliptic, ob- 
tuse. Flowers small, sessile, axillary, solitary or in fascicles, white, 
Calyz-tube ovoid-cylindric, the limb truncate. Corolla salver or funnel- 
shaped; tube short, hairy inside; limb 4-lobed, valvate. Anthers 4, 
oblong, subsessile on the corolla-throat. Ovary 2-celled; stigma 2- 
lobed ; ovules one in each cell, basal, erect. Fruit containing two coria- 
ceous pyrenes surrounded by pulp. Seeds oblong, plano-convex, testa 
thin with dark lines, embryo in the centre of the fleshy albumen.— 
Distrip. 3 or 4 species in Malaya, N. Australia, Fiji. 
| HxbNOPHYTUM FORMICARIUM, Jack in Trans. Linn. Soc. XIV, 124. 
All parts glabrous, Stem tuber-like, smooth, several inches to a foot in 
diameter, bearing roots from its base and from its apex a few short 
branches as thick as a goose-quill and compressed near the nodes, palo 
nnd striate when dry. Leaves elliptic or elliptic-oblong, sometimes obo- 
vate, the apex obtuse, the base cuneate; both surfaces pale-brown when 
dry; the midrib distinct on both; the 6 or 7 pairs of ascending little- 
curved main-nerves slender on both surfaces and the reticnlations obso- 
lete; length 2:5 to 3:5 in.; breadth 1 to 2:5, petioles ‘Ito ‘2 in. Flowers 
few, '25 in. long, sessile in axillary fascicles. Calyx widely campa- 
nulate with rounded base and truncate apex.  Qorolla-tube nearly twice 
as long as the calyx, wide, with 4 tufts of håir in the throat; limb about 
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half as long as the tube, with 4 broad oblong aeute lobes, thickened at 
the apex. Anthers elliptic, on very short filaments inserted at the base 
of the tube. Fruit broadly ovoid, crowned by the cup-like remains of 
the calyx, glossy orange-réd when ripe, about *2 in. long. Blume Bijdr. 
956: DC. Prod. IV. 451; Kurz For. Flora Burma, II. 8; Hook. fil. Fl. 
Br. Ind. III. 194; Beccari Malesia II. t. XLVII. f. 1 to 11; XLVIII. f. 
l to 8. H. montanum, Blume and DC. ll. cc. | Lasiostloma formicarium, 
Spreng. Syst. I. 423; Wall. Cat. 9055. 

ManaCccA: Griffith (K.D.) 2975; Maingay (K.D.) 864. PENANG: 
Ourlis 2164. Perak: Scortechint 934; Wray 2673; King's Collector 
4994, Jonore: Ridley 335, 2840. SiNGAPORE: Ridley 1617.—DisTRIB. 
Cochin-China, Sumatra, Borneo. : 


49. Gerornira, Don. 


Small, slender, usually perennial, creeping herbs, glabrous or pubes- 
cent, the stems rooting. Leaves orbicular, reniform, ovate, often cordate, 
on long petioles. Stipules ovate, entire. Flowers small, solitary and 
subsessile or in pedunculate, bracteate, axillary or terminal umbels. 
Calyz-tube obovoid ; its segments from 5 to 7, slender, persistent, spread- 
ing or reflexed. Corolla rather long, funnel-shaped, the throat hairy ; 
lobes 4 to 7, valvate in bud. Stamens equal in number to the lobes. 
Anthers dorsifixed, linear; filaments thin. Ovary 2-celled; style slen- 
der, with 2 long or short branches: ovules erect, one in each cell. 
Fruit fleshy, with two plano-convex pyrenes. Seeds plano-cónvex, with- 
out any ventral groove; embryo minute, basal ; radicle inferior.—DisTR18. 
about 16 species, all tropical. 


Leaves with broad, usually cordato bases :— 


Flowers solitary, axillary :— 
Leaves glabrous, 5 in. long eee eee eee z G. humsfusa. 
Leaves hairy, '6 to 1 in. long ... ‘ ww. 2 G. pilosa. 


Pedancles with 1 to 3 flowers; leaves reniform to ovato- 
cordate, glabrous, '5 to 1:75 in. in length and breadth 3, G. reniformis, 
Peduncles with 6 to 9 flowers in au umbel; leaves glab- 
rous, 1:75 to 3 in. long — (i es 4 G. melanocarpa. 
Leaves with narrow bases never cordate, sparsely and mi- 
nutely adpressed hairy, ltol'5in. long, peduncles few- 
flowered ss. ese eo? ese wee 


1. Geornma HUMIFUSA, King & Gamble, n. sp. Stems very 
slender, glabrous, rooting at the nodes, often several feet long. Leaves 


5. G. Scortechinii. 


thickly membranous, glabrous, in distant pairs, ovate-cordate, acute, the 


edgea undulate when dry, '4 in. long and *25 in, broad, the petiole as 
Jong as the blade, maiu-nerves about 3 pairs, one pair basal ; stipules 
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broad-ovate, +1 in. long. Flowers solitary, axilary, sub-sessile. Fruit 
as large as a eurrant, fleshly, bright-red. 

Perak: Scortechini 412.—Distnrie. Java: on the Gedeh Volcano, 
King. Sumatra: Beccari 44; Forbes 2059. 

2. GEOPHILA PILOSA, H. H. W. Pearson in Hook. Ic. Plant., t. 2691. 
More slender than G. reniformis, the stem, leaves, peduncles and calyx 
with much stiff pubescence. Leaves broadly ovate-cordate, with sub- 
acute npices and slightly waved edges, both surfaces and petioles with 
pale stout curved hairs, the upper olivaceous, the lower paler green ; 
mnin-nerves 3 pairs, much curved, spreading and ascending, rather dis- 
tinct (when dry) on the lower; length ‘6 to 1 in.; breadth ‘35 to "65. 
in.; petioles 5 to 2 m. Stipules ovate, ‘lin. long.  Peduncles terminal, 
'5 to'8 in. long, tomentose. Flowers solitary, or 2 to 3 in an umbel 
with 2 lanceolate hairy bracts at its base. Flowers -25 in. long, sub- 
sessile. QCalyr-tube cylindric, densely hairy, its lobes linear. Corolla 
tubular, with 5 deep ovate-acute teeth, pilose externally. Fruit sub- 
globular, black, crowned by the sub-coherent calyx-lobes, :3 in. in diam. 

SINGAPORE: Ridley 9516.—DisTrRIB. Borneo: Barber 249. 

3. GEOPHILA RENIFORMIS, Don. Prodr. 136. Stiem ns thick as a crow- 
quill, 6 to 18 in. long, glabrous, the branches short. Leaves broadly 
ovate-cordate to reniform, the apex sub-aeute or obtuse; upper surface 
brown when dry, the lower paler, both glabrous, the main-nerves mostly 
radiating from the base of the midrib, 3 or 4 pairs, not prominent; length 
"5 to 1'5 in, ; breadth ‘5 to 1:75 in,; petioles 35 to 2 in., often puberu- 
jous. Stipules small, semilunar, the apex reflexed. — Peduncles slender, 
'5 to 2 in. long, slender, l- to 3-flowered. Flowers ‘6 in. long, without 
pedicels, with lanceolate bracts at their bases. | Calyz-lobes deep, narrow- 
jy lanceolate. Corolla much exceeding the calyx, its lobes lanceolate, 
glabrous or pubescent externally. Berry red, crowned by the calyx-lobes, 
sub-globular, *35 in. in diam. DC. Prod. IV. 537; W. & A. Prod., 
436; Wight Icon. t. 54; Dalz. & Gibs. Fl. Bomb. 111; Miq. FI. Ind. 
Bat. II. 311; Hook. fil. Fl. Br. Ind. III. 178. G. diversifolia, DC. le., 
Wall. Cat. 8325. Psychotria herbacea, Linn. Sp. Pl. 245; Roxb. FI. 
Ind. I. 588. Cephaelis herbacea, Kurz in Journ. As. Soc. Beng. 1877, 
II, 140. C. diversifolia, Bl. Bijdr. 1004. 

Maracca: Maingay (K.D.) 927; Goodenough 1526. Perak: Scor- 
techini 130, 2183; Wray 3368; King's Collector 265, 905. Pernanxa: Curtis 


1930; Deschamps. Pooncan: Qurtis 3235. KEDAR : Qurtis.—DrsTRIB. 


Malayan Archipelago, Ceylon, British India, Andaman Islands, 


Polynesia, S. China, tropical America and Africa. 


4 ĢEOPHILA MELANOCARPA, Ridley in Trans. Linn. Soc. (2) III. 


318, t. 62. Stems 6 to 18 in. long, compressed, as thick as or thicker 


J. u. 14 
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than a erow-quill, glabrous. Leaves thickly membranous, oblong-ovate ; 
slightly cordate at the base, the apex sub-acute, the edges slightly 
waved ; both surfaces glabrous, pale olivaceous-brown, the reticulations, 
midrib, and 3 to 5 pairs of ascending main-nerves prominent; length 1:75 
to 3 in.; breadth ‘75 to 15 in.; petiole 1 to 2-5 in.; puberulous. Stipules 
lanceolate, Lin. long. Pedunele terminal, slender, ‘75 to 3 in. long, com- 
pressed, bearing an umbel of 6 to 9 flowers with an involucre of linear 
blunt bracts at its base. Flowers *6 in, long, on glabrous pedicels much 
shorter than themselves. Qalyz-tube *25 in. long; its lobes longer, ob- 
long, obtuse. Corolla-tube about *25 in. long, its lobes shorter, oblong, 
blunt, Stamens included. Fruit fleshy, broadly ovoid, black when ripe, 
shining, ‘35 in. in diam. and (including the persistent calyx-teeth) — — 
slightly longer; pyrenes ‘25 in. long, plano-concave with a ridge on each 
side. 
Perak: Scortechini 129; King's Collector 10134. Matacca: Rid- - 
ley 1608. SELANGOR: Ridley 8569. 
. 5. Geornita Scortecarnu, King, n. sp. Stem prostrate, rather 
thicker than a crow-quill, obscurely 4-angled, 1 or 2 feet long; the 
branches short, erect. Leaves sub-fleshy, ovate or ovate-elliptic, base 
narrowed or rounded; both surfaces with sparse very minute white 
adpressed hairs; upper (when dry) pale-brown, the nerves indistinct ; 
lower yellowish, the midrib and the 3 or 4 pairs of much cürved ascend- 
ing nerves slightly prominent; length 1 to 15 in.; breadth ‘6 to '9 in.; 
petioles :35 to ‘75 in.  Peduncles terminal, about as long as the leaves, 
S slender, compressed, bracteote, dichotomous near the apex and bearing 
e two small linear bracts at each bifureation. Flowers few, on short brac- 
ps teolate pedicels, *6 in. long (to the end of the long style). Calyæ with 
ir. n long narrow tube, and 5 long linear acuminate lobes puberulous out- 
side. . Style very long, filiform. 
_ Perak: Scortechini. 


Undershrubs or perennial herbs, usually erect, Leaves oblanceo- 
late, obovate or oblong ;. stipules usually solitary, connate at the base 
i (in the Malayan species) Flowersin involucrate heads. Calyx with 
S a funnel-shaped tube and (in the Malayan species) an entire persistent 
ls. limb. Corolla funnel-shaped or salyer-shaped, its throat naked or 
A3 hairy ; lobes of the limb 4 or 5, erect or spreading, valvate. Stamens 
* 4 or 5, inserted in the mouth of the corolla-tube, usually shortly ex- 
L K- ži serted. Anthers oblong or liuear, dorsifixed. Ovary 2-celled (rarely 3- or | 
i 4-celle Style long or short. Ovulesl in. each cell, basal, erect. Fruit | 
r fleshy, of two plano-convex pyrenes. Seeds plano-con $ their — 
E a u ^4 , f. | ; . 


1 * CrPHAELIS, Swartz. 
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testa membranous, albumen horny. Embryo small, basal, the cotyledons 
leafy.—Disrrin. Species about 70, all tropical. | 
Stipules coriaceous, their bases coriaceous and leaving bold acars op the stem :— 

Capitula sessile, 1 to 3 in. ncross ; leaves 3 to 5 in. broad ; 

stipules broadly ovate, 8 in. long iw sa d. O. Grifithii. 

Capitula pedunculate, '75 to 1 in. across; leaves *5 to 3:5 

in. broad; stipules coriaceous, broadly ovate with dis- 

coloured edges, ‘1 to '5 in. long 7 eo» 2. O. cuneata. 

Stipules not coriaceous, leaving no scars on the stem 4. 3. CO. Ridleyi. 

l. OCrErnuaELIS GRIFFITH, Hook. fil. Fl. Br. Ind. III. 178. Young 
branches thicker than a swanesquill, lenticellate. Leaves membranous, 
oblong-oblanceolate, shortly and rather abruptly acuminate, gradually 
narrowed from above the middle into the long slightly winged petiole, 
both surfaces glabrous, brown when dry, the lower the paler; main- 
nerves 12 to 20 pairs, curving upwards, prominent like the midrib on the 
lower surface, rather faint on the upper surface when dry; length 10 
to 16 in.; breadth 3 to 5 in.; petioles 2:5 to 3 in, Stipules coriaceous, 
sub-orbicular, their apices sub-acute, '8 in. long, the margins entire, 
thin, and discoloured. Capitulum sub-globular, from 1 to 2 in. in 
diam., sessile or shortly stalked, bearing numerous orbicular brates 
like the stipules, but smaller. Flowers *75 iu. long, on short pedicels. 
Calyx *15 in. long, the tube narrow-cylindric; the mouth abruptly 
campanulate, entire, truncate. Corolla funnel-shaped, ‘65 in. long, 
mouth with 5 ovate-acute reflexed lobes. Fruit ‘35 in. long, compressed, 
slightly grooved along the edges, with a broad dorsal rib on each side, 
crowned by the calyx-limb. Seed thin. 

Maracca: Griffith (K.D.) 3032; Maingay (K.D.) 928.  Neont Sem- 
BILAN: Ridley 10109. Perak: King's Collector 746, 2534, 6251, 6399, 
10782; Wray 1197, 1338, 3027; Ridley 9755; Scortechint.— DisTRIn. 
Sumatra: Forbes, 2511. 

Differs from C. cuneata in the longer and sessile capitulum and somewhat 


= 


larger leaves and stipules. 

2. CrrHAaELIS CUNEATA, Korth. in Ned. Kruidk. Arch. IT, 248. A 
shrub ; young branches thinner than a goose-quill, glabrous, the nodes 
sometimes close together and always marked by the pale coriaceous 
bases of the deciduous stipules. Leaves thickly membranous, oblanceo- 
late or elliptic-oblanceolate, gradually narrowed from above the middle 
into the slightly winged petiole; both surfaces glabrous, olivaceous 


"when dry, the lower the paler; main-nerves 10 to 18 pairs, curved, 


spreading and ascending, indistinet on the upper surface when dry but 
distinct on the lower, the midrib broad; length from 5 to 10in.; breadth 


-l to 2:5 in.; petioles narrowly winged, 5 to 15 in. long. Stipules 
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coriaceous, broadly ovate and about :5 in, long or forming small shallow, 
cups 1 in. deep always with more or less broad discoloured edges 
Capitulum pedunculate, from ‘8 to about 1:25 in. in diam. enveloped in 
thickly membranous, veined, iuvolucral bracts, the inner being mostly 
orbicular-oblong but the two or three lower (external) elongate-oblong 
and connate; the peduncle from 1 to 3 in, long, ebracteate.  F'lowers 
‘75 in. long. Calyx only ‘15 in. long, cylindrie but widening slightly at 
the truncate apex. Corolla *65 in. long, infundibiliform, the mouth 
with 5 short triangular reflexed lobes. Anthers linear-oblong, their 
apices slightly exerted. Disk large and deep. Style longer than the 
anthers; stigma fleshy, 2-lobed, exserted. Fruit ‘4 in. long, compressed, 
deeply grooved on the edges and with a stout dorsel ridge on each side, —- 
crowned by the calyx. 
Matacca: Griffith (K.D.) 3085; Goodenough 1979; Derry 609; Main- 

gay (K.D.) 929; Hullett 790. SisaaroRE: Ridley 4966. Jonone, King; = 
Ridley 3733, 6405. Pananc: Ridley 2198. Perax: Seortechini 343; 
Ridley 2924; King's Collector 1104, 6218; Wray 1497, 1977. E 
| Sir Joseph Hooker considers C. cuneata, Korth. to be a species, and in defer- 
bh ence to bis opinion we have kept it up. The two chief characters, on which he 
Ib". relies to separate it from C. Grifithii are the pedunculate inflorescence nnd the 
narrower leaves. But, in a large suite of specimens, these break down, for there 
n are specimens in which distinct peduncles are associated with the broadly oblanceo- — 
. late leaves of C. Grifithii. A third and minor character used to separate the two 
f + is the size of the stipules,—those of C. Grifithii being 1 in. in diam., and those of 
i | C. cuneata only *25 in. But, here again, there are numerous variations which do not 
r fit in as distinctive marks with the other two characters. I think it might be better 
N- to treat C. cuneata as a variety of C. Grifithii, referring to it (amongst the specimens 
— cited above) only Griffith 3085, Maingay 929 and Hullett 796. 

E 3. CrerHaELIS RüipLEvi, King, n. sp. Like C. Griffithii, but with 

|J rather narrowly elliptic leaves, tapering to each end, the maiu-nerves 
— — faint and only 8 to 10 pairs, 8 or 9 inches in length and from 25 to 3 
J in. in breadth; stipules lanceolate not coriaceous, the capitules shortly 
- — — trichotomous, 2:5 to 3 in. in diam. on thick peduncles 1 in. long, sub- — 

| tended by two boat-shaped bracts 1:35 in. long, flowers shorter than the | 
tanceolate inner bracteoles. 

13 |J B&iaNGAPORE: Ridley 9515; Yapp 433. PEgNANG: Curiis. SELANGOR: 2 
-Ridley 7417. us 
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cled), fascicles on condensed cymes. Calyz-tube short; the limb with 3 
to 5 long or short persistent teeth, sometimes truncate. Corolla funnel- 
or salver-shaped, its throat villous; the limb with 3 to 7 valvate lobes, 
Stamens 4 to 6, inserted by short filaments on the throat, often apicu- 
late, included. Style long or short, stigmas 3 to 9, short, blunt; ovules 
lin each cell, basal, erect, usually linear. Drupe small, containing 3 to 
9 triquetrous l-seeded pyrenes. Seeds narrow, with membranous testa; 
embryo terete; radicle slender, inferior,—Disrais. About 50 species, 
mostly tropical Asiatic. 


A genus resembling in facies Urephyllum; but distinguished from that by ita 
l-seeded pyrenes and deeply-lobed, not truncate, calyx-limb; also by its larger 
stipules, and shorter corblla-tube, 
Flowers 4-5-merous :— 


Glomerali hemispheric, sessile, not longer than the pe- 
tioles; bracts and flowers numerous :— 


Glomeruli partially or entirely covered (at least when 
young) by the persistent, often coriaceous, stipules; 
leaves usually more than 8 in, long; bracts longer than 
the flowers (except in No. 43, VAR.):— 


Leaves elliptic-oblong, hispidalons on both surfaces 1. DL, scabridus. 
Leaves oblanceolate, glabrous on the upper surface, 

pubescent (usually minutely 80) on the lower 4 2 LL. Grifithii. 

Leaves oblong-lanceolate, glabrons on both surfaces 3. D. stipularis. 


Glomernli not covered by the more or less deciduons 
stipules, bracts longer than the flowers :— 


Bracts unequal, diminishing in size inwards; the 
outer ovate-lanceolate often 1 in. long; the inner 
lanceolate or linear; pubescence of leaves rusty ... — 4  L.cyanmocarpus, 
Bracts uniform, all linear and densely bispid ; leaves 
oblong-lanceolate, thickly coriaceous, rugulose and 
glabrous on the upper surface; the lower softly pu- 

E beacent ava one | eee eee IK 1. rhingcerotis, i 
⁊ Bracts uniform, all broad; leaves membranous; pu- | oor 
bescence of leaves yellowish... m" es 6. L. inaequalis, 
: Cymes twice as long as the petioles with few flowers and 
few linear hirsute bracts shorter than the flowers; leaves 
í coriaceous, elliptic-lanceolate ncute, glabrons above (ex- 
cept the midrib), softly bairy and reticulate below, main- . 
nerves 11 to 18 pairs; pyrenes 5 to 7 sa oe 7. LL. pilosus. 
Cymes not much — than the petioles with fow Bow- x 





s ee leaves membranous, Baas 
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Cymes about as long as the petioles with few flowers 

and many linear pubescent bracts shorter than the flow- - 
ers; leaves thinly membranons, narrowly elliptic aeami- 

nate, glabrous above and minutely pubescent beneath; 
mnin-nerves 5 or 6 pairs ; pyrenes 4 C 9, 
Cymes shorter than the petioles, few-flowered, cds fow :— 


Leaves 8 to 10 in. long :— 


All parts quite glabrous; bracts small, fimbriate 


leaves 45 to 6 in. long 10, 


Leaves pubescent at lenst below, more or less 


oblanceolate, bracts linear :— 
4 Main-nerves of leaves 4 pairs — illa in 
Main-nerves of leaves 6 to 8 paira — 

Stipules linear, hirsute, as long as the petiolesT 

calyx *l in. long; corolla *3 in, long, ita lobes 
narrow * sue (ss see, Ade 

Stipules triangular, sub-acnte or bifid; calyx 

'25 in. long; corolla shorter than the calyx, its 
lobes oblong, blunt  .. D 

Leaves elliptic-ovate, tapering to S lj nearly 

glnbrous; main-nerves 4 to 6 pairs, faint like the 
reticulations ; bracts linear; flowers under ‘lin. long 14, 
Loaves oblong-Ianceolate; main-nerves 5 pairs, ns- 
cending, the reticulations horizontal, strong, puberu- 
lous on the under surface; bracts broad; flowers '15 
in. long * * 
Leaves oblong, — at both "endi — surface pu- 
bescent everywhere; main-nerves 6 or 7 pairs, ns- 
cending; bracts oblong, acuminate, flowers '8 in. long. 16. 

Leaves 2 to 4 in. long, much narrower than long :— 


15. 


Bracts of cymes large, broadly ovate to elliptic seo TAA. 
Bracts of cymes linear :— 
Upper surfaces of leaves quite glabrous; calyx-lobes 
crowning the fruit, *25 in. long; pyrenes 5 ws A8. 


Upper surfaces of leaves glabrous except for a few 
hairs on the midrib; calyx teeth on the fruit short: 


pyrenes 8 ans uv. AB, 
| Upper surfaces of leaves glabrous except the cinere- 

ous-tomentose midrib; under surfaces minutely pi- 

lose ; bracts of cyme lanceolate or oblanceolate, taper- L 


. ing to each end; flowers 4-merous — e aes 

Both surfaces of the leaves and all parts of the plant | 
with coarse flexuose hairs with bulbous bases; bracts 
| of cyme linear, hispid ; flowers 5-merous o 
* ebracteate, sessile, shorter —— ong pe 
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L. flavicans, 


L. longifolius. 


L. constrictus. 


L. singaporensis. 
L. ellipticus. 


L. subspicatus. 


L. Wrayi. 


L, Kurzis. 


L. sub-inx qualis, 
L. coronatus. 


L. appressus. 


Bi attenuatus. 
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Leaves 7 to 12 in. long and 2:5 to 3:5 in. broad :— 


Lower surfaces of leaves at first puberulous, after- 
wards quite glabrous, their mnin-nerves 16 to 20 pairs : 
stipules *4 in. long, corinceons, magittnto; calyx 
shortly campanulate, *'1 in. long, obscurely 4- or 5- 
toothed; frnit sub-globulnr, glnbrons, 6-ridged ; py- 
renes 5 or 6 ote T -— evs 
Lower surfaces of leaves always quite glabrona; 
main-nerves of leaves 10 to 12 pairs; atipules '2 in. 
long, triangular, acuminate ; calyx 15 in. long, wide- 
ly tubular, the mouth truncate, frnit hairy; pyre- 
nes 4 ... ete ese ® eve (et 
Mnin-nerves of leaves 10 pairs; stipules 15 in. long, 
broadly triangulfry with abrupt oblong apices: cniyx 
*25 in. long, tubnlar, the mouth traneate but obscare- 
ly 4-toothed sis aes «as eds 
Leaves 3'5 to 6 in, long :— 
Leaves elliptic or oblanceolate-elliptie, 1°35 to 2:5 in. 
broad; main-nerves 5 pairs; fruit ellipsoid, 4-ridged, 
‘45 in. long; pyrenes 4, ruguloae ‘on «se 
Leaves oblong-lanceolate, 1 to l'4 in. broad; main- 
nerves 8 or 9 pairs; fruit anb-globose, *2 in, in dinm.; 
pyrenes 4, smooth ése wie - 
Leaves quite glabrous on both surfaces except fora 
— few ndpressed hairs on the lower part of the midrib on 
l each, elliptic-oblong, sharply acuminate, 5 to 65 in. 
p long and 1:5 to Jin. broad; main-nerves 8 or 9 pairs... 
B >» Leaves glabrous on both surfaces except the midribs 
i and 10 to 13 pairs of main-nerves, adpressed-puberulous 
on both, elliptic-oblong, 3 to 425 in. long and 1:25 to 
V. 1:5 in. brond T^ oes s ~ 
| Leaves quite glabrons above, minutely sub-strigose be- 
low, ¢lliptic or oblong-elliptic, bluntly acuminate or 
— sub.acute:— - 
e. Leaves with 10 or 12 pairs of main-nerves “oe 
Leaves with 3 or 4 paira of main-nerves... — 
T Leaves glabrous on the upper surface, the lower sparse- 
| ly pilose every whero et LLL, ve 


4 Leaves glabrous on the upper surface, the lower hairy 
= on the midrib and main-nerves :— | 

E" Leaves 6 to 10 in, long, elliptic or obovate-elliptic ; 
main-nerves 7 or 10 pairs — ... * * 
Leaves 3 to 7 in. long :— | 

|. Leaves narrowly oblong-lanceolate, five or six times 
longer than broad, their apices candate-nouminate :— 
"Neither surface of loaves scaly; main-nerves 12 


B 


to 14 pairs; cymes 2-to 3-flowered; month of 








to 


te 


24 


11. 


26. 


27. 


29. 


L. robustus. 


L. coriaceus, 


L, pergamaceus. 


L. constrictus, 


L. malaccensis., 


L. chinensis. 


L. Wightianus, 


L. pterospermus. - 
L. consirictus, 


L. pilosus 
VAR. angustifolius 


L. perakensis. 
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calyx with 6 triangular acuminate lobes; corolla 
tubnlar, its lobes pubescent; pyrenes dor 5  ... 30. D. angustifolius, 
Both surfaces of leaves minutoly scaly; maiu- 
nerves about 7 pairs; cymes 5-to 7-flowered ; 
mouth of calyx truncate, entire; corolla salver- 
shaped, the lobes densely hirsute ; pyrenes 7 or 8 31. L. oblongus 
Leaves 5 or 6 in. long, oblong, gub-acute or shortly 
and blantly acuminate; under surfaces snb-glab- 
rous hetwoeen the 9 to 11 pairs of adpressed-tomen- 
tose mnin-nerves and veins; calyx — — 
nnlate with 5 triangular teeth 
Lenves 3 to 4°5 in. long, ovate- jasicuclato, — 
neuminnte; ander surface glabrous except the pn- 
bescent midrib and 5 or 6 pairs of pubescent main- — 
nerves; calyx with 5 long unequal linear-lanceolate 
lobes Je ee: 32. L. montanus, 
Leaves 2'5 to " 5 in. long, lanceolate or elliptic- 
lanceolate, long-acuminnte; under surface softly 
pubescent on the 4 to 6 paira of main-nerves; calyx 
with 5 snb-equal linear-lanceolate lobes; frnit sub- 
globular, sparsely pilose; pyrenes 5  ... S» 33. D, Curtin. 
Leaves never more than 3 in. long, elliptic-Ianceo- 
late, acnminnte, glabrous above, retienlate beneath 
nnd adpressed-puberulous on the 6 or 7 pairs of 
bold main-nerves; enlyx-lobes 5, linear-lanceolate, — 
unequa] or one T 34. L.pseudo-lueidus, 
Leaves never more than 1:5 in. long, oblong-ihuoso- 
Inte, noute or sub-nente, glabrous except the lower 
surfaces of the 6 to 8 pairs of minutely ndpressed- 
puberulous main-nerves; calyx-teeth short trianga- 4 
lar; pyrenes 4 - TT 35, D, nervosus. 
Leaves scabernlons on the upper surface, the gue 
scnbrid-pnbernlous between the softly puberulous 4 - 
to 6 pairs of mnin-nerves, elliptic or ovate-elliptic, Eurer 
o; : 4 to 5 in. long; calyx narrowly campaunlate s. 96, Z. Harveyanas, 
Na Leaves sparsely clothed with stiff bnibons hairs on | 
the npper surface, the lower with more numerous 
shorter hairs, oblong-lanceolate, much acuminate; 
main-nerves 16 to 18 pairs ; calyx with 5 deep lan- 
ceolate lobes... TW eds ex 37. D. ferruginens, 
Lenves sparsely and minntely strigose on the upper ; MA 
— a he mii tomen on tho intier — 


-4 


L. jyilosus, 


Crewe? =. 
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narrowly elliptie-oblong, coriaceous, 4 to 5 in. long; 

almost glabrous, the reticalations bold and horizontal 39. L. scalariformis. 
Pedanclea filiform, 1- to 2-flowered; leaves 2 to 3 in. 

long, sessile or nearly so, broad and unequal at the base; 

both surfaces more or less hispidalous-pubescent e 40. L. filiformis, 
Peduncles filiform, 1-to 3-flowered, leaves under 1 in. 

long, petiolate, sub-rhomboidal or ovate; glabrons ex- 

cept sometimes the midrib at its base on the lower 


surface ,,, ove oe por se» 41. D. gracilis. 
Flowers 3-merous :— 


Calyx and corolla 3-cleft; anthers and pyrenes each 3:— 
Leaves 5°5 to 8'5 in. long, narrowly elliptic or sub- 
obovate-elliptic, usually glabrons ; reticulations distinct, 
AE. especially below, sa pre the 5 or 6 pairs of main-nerves; 
flowers pnberulona ; fruit obliquely elliptic es 42. L. Muingayi. 
Leaves 3:5 to 6 in. long, oblong-elliptic or lanceolate, 
everywhere glabrons; reticnlations and 7 to 10 pairs of 
main-nerves faint; fruit depressed.trigonous or snb- 
didymousa ; pyrenes with a transverse partition and thus 
falsely 2.celled ove ove ose es 43. L. lucidus, 


1. LasiaNTHUS scarnnipvs, King & Gamble, n. sp. Young branches 
about as thick as a goose-quill, glabrous, black when dry. Leaves coria- 
ceous, oblong or oblong-elliptic, shortly acuminate, the base narrowed 
and usually slightly unequal; both surfaces pale-brown when dry, rugu- 

4 losely reticulate, scaberulous from numerous short stiff hairs with large 
bulbous bases, the midrib prominent and hirsute, the main-nerves and 
veins depressed, under surface with non-bulbous hairs longer and softer 
than those of the upper; the midrib and 10 to 13 pairs of curved spread- 
ing main-nerves -hirsute like the midrib; length 4'5 to 8 in.; breadth 

A 1:35 to 2:35 in.; petiole *5 to ‘7 in.; hirsute; stipules broadly triangular- 

acute or obtuse, thickly coriaceous, glabrous, “4 or ‘5 in. long, and near 
ly as brond, persistent. Glomeruli somewhat shorter than the peti- 
oles, sessile, dense, many-flowered, partly covered by the stipules when 
young, bearing very numerous linear obtuse bracts, black, glabrous and 
shining on their posterior surface, but on the edges and in part cover- 
ed with conrse bristly hairs. Flowers few, sessile, much shorter than 
and concealed amongst the bracts. Calyx narrowly campanulate with 












E. a glabrous tube, and 5 lanceolate pubescent lobes. Fruit glabrous, ex- 
3 cept the persistent calyx-lobes, about 2 in. long; pyrenes 5, rugulose. 
JouonE: Ridley 6463, 11170, 7112. à 


.9. LasnwrHus Grirvirau, Wight in Calc. Journ. Nat. Hist. VI, 

505. Young branches as thick ns a swan’s-quill, terete below but com- 

pressed in the very young parts, sparsely and deeiduously pubescent, 

- ultimately sub-glabrous, dark-coloured when dry. Leaves large, thickly 
SA q. 1.15 ^ s 





M * 
a r ó 
* ` X = us 
i ad al^ 4. EL k å - 





112 King & Gamble—. Flora of the Malayan Peninsula. — (No. 3, 


coriaceous, oblanceolate-elliptie, shortly acuminate, the base acute ; 
both surfaces pale-brown tinged with olivaceous; the upper quite glab- 
rous, often rngulose from the depression of the nerves and reticulations ; 
the midrib not depressed but channelled near the base; under-surface 
paler, the bold midrib, nerves and veins, and their interspaces in a less 
degree pubescent; length 8 to 12 inches; breadth 3 to 4 in.; petioles 
*3 to *5 in, winged above; stipules broadly triangular, obtuse or acute, 
coriaceous, partly covering the inflorescence when young, more or less 
persistent. Glomeruli somewhat longer than the petioles, hemispheric, 
condensed, many-flowered ; flowers sessile, *2 in. long, imbedded amongst 
numerous linear densely hirsute braets somewhat longer than them- 
selves. Calyx tübular-campanulate or campanulate, narrowed to the 
base, glabrous except the hirsute ovate or lanceofate lobes. Corolla in 3 
the perfect flowers ‘3 in. long, salver-shaped, the tube narrow, glabrous 
except the villous throat; the limb with 5 narrowly lanceolate hirsute 
reflexed lobes. Anthers 5, exserted beyond the dense villous hairs of the 
throat, linear-oblong; filaments short. In cleistogamic flowers (which 
are namerous) the corolla smaller than the calyx but resembling it, 5 or 
6 lobed. Fruit glabrous, ovoid, crowned by the slightly accrescent 
calyx-lobes, about “2 in, long; pyrenes 5. Hook. fil. Fl. Br. Ind. III. 179, 
Macacca: Griffith (K.D.) 2935. Jonore: Ridley 11177, 11179. 
Sincarore: Ridley 4121. Perak: King's Collector 496,—Distris. Bor- 
neo; Haviland 84. = 
var. latibracteata, King & Gamble; bracts of inflorescence broad, 
obtuse, glabrons outside, hirsute inside, shorter than the flowers, often 
becoming thick, white and polished when old, persistent. a 
SgLANGOE: Ridley 10196. Pena: Ridley 9528; Scortechini 612. 
3. Lastantavs STIPULARIS, Blume Bijdr. 997. A slender shrub 3 
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cylindric; the lobes 4 or 5, oblong, blunt, villous inside. Stamens 4 or 5, 
on short compressed filaments; anthers oblong, their tips exserted. 
Fruit ovoid-glabose, nub-ligneous, glabrous, with 8 to 10 vertical ridges, 
crowned by the calyx-lobes, "25 in. long, and ‘2 in. in diam., 4- or 5- 
celled, with a single compressed erect seed in each cell; Kurz Fl. Borm, 
If. 32. Hook. til. Fl. Br. Ind. III. 179. Mephitidia stipularis, DC. 
Prod. IV. 453. 
Sinaarone: Ridley 4903, 6559, 10419; King. Setasocor: Ridley 
8230, 8575. Perax: Neorlechini 213; Wray 2019; Ridley 9743; King's 
, Collector 340.—Disrais. Malay and Andaman Archipelagos. 
4. LASIANTHUS cyanocarrvs, Jack in Trans. Linn, Soc, XIV. 125. 
+= A shrub 6 to 8 feet high; all parta more or less tawny- or rusty-hirsute, - 
the hairs shining and often flexuose; young branches half as thick as 
a goose-quill. Leaves coriaceous, oblong, oblong-elliptic or oblanceo- 
. late-oblong, shortly acuminate, the base somewhat narrowed, nbeqnal- 
sided ; upper surface dark olivaceous-brown when dry, the lower paler 
with the transverse veins distinct; main-nerves 7 to 10 pairs, curved, 
- Spreading and ascending, bold on the lower surface, depressed on the 
upper when dry; length 45 to 65 in.; breadth 1:65 to 2-25 in.; petioles 
"15 to :25 in. Stipules narrowly triangular, acuminate, 2 in. long. 
Cymes sessile, shorter than the petioles, enveloped by a number of 
"- densely hirsute bracts diminishing in size inward; the outer ovate- 
lanceolate acuminate and often 1 in. or more in length; the inner much 
smaller, lanceolate or linear. Flowers only 3 or 4, sessile, concealed 
amongst the numerous bracts, only about -25 in. long and shorter than 
even the innermost bracts. Calyz longer than or about as long as the 
Corolla, campanulate, with 4 or 5 long narrow hirsute lobes. Corolla 
tubular, glabrous inside; its lobes oblong, blunt. Anthers oblong, blant, 
almost sessile. Fruit ovoid-globular, glabrous, but crowned by the long 
hirsute calyx-lobes, 2 to ‘25 in. long, separating into 4 or 5 three-sided, 
one-seeded pyrenes, Kurz For. Fl. Burma, Il. 32; Hook. fil. FL Br. 
Ind. IT. 179. L. bracteatus nnd L. Rozburghi, Wight in Cale..Joorn. 


— -— Nat Hist. VI. 501, 502, D. oculus-Cati; Miq. Fl. Ind. Bat. I. 315. 5. 
L^ aevicaulis, Kurz in Trimeu's Journ. Bot. 1875, p. 327. Lasianthus ? 


Wall. Cat. 8440.  Mephitidía cyanocarpa, DC. Prod. IV. 452. M. 
rhinozerotis, Kurz in Andaman Report, Append. A. 40; (not of Binme ?). 
ss Triosteum hirsutum Roxb, Fl. Ind. L 538. Rubiacea, Wall. Cat. 8305. 
2 a. Iun all the Provinces, ‘common.—Distaie. British India, Malay 
Archipelago, — ăč | Met 
CM tak. subsessilis; petiolea only abont `l im. long, bases of leaves: 
j obli i^ ra f. - v | : did 
Es (s PRRAR: Ridley det King's Collector 472; Scortechins 1207. = 
B. 
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Wall. Cat. 5440 belongs here. 

9. LASIANTHUS RHINOCEROTIS Blume Bijdr. 996. A shrub or small 
tree; young branches rather thinner than a goose-quill, covered like 
the petioles with dense short rusty-tomentum. Leaves coriaceous, nar- 
rowly oblong-lanceolate, acute, the base rounded; upper surface glab- 
rous, the midrib depressed when dry, the nerves depressed, the veins 
inconspicuous ; lower surface every where hairy, the LO to 12 bold oblique 
ascending little-curved main-nerves and the stout midrib tomentose ; 
the prominent transverse veins pubescent and the interspaces pubern- 
lous; length 4 to 7 in.; breadth 1:5 to 2°25 in.; petioles ‘25 in. long; 
stipules broadly triangular acute, pilgse, ‘1 to "2 in. long. Glomeruli 

sessile or on short pedicels, axillary, bearing very numerous narrow 
bracts, the outer linear, the inner subulate, all softy rusty-pilose, mostly 
‘5 or '6 in. long, the inner sometimes shorter. Flowers much shorter 
than the bracts and concealed by them, few, sessile or subsessile. 
Corolla with 5 deep concave lobes, pilose outside. Fruit ovoid, pointed, | 

blue, about *15 in. long, separating into 5 three-cornered pyrenes. Miq. 
Fl. Ind. Bat. II. 315. Mephitidia rhinocerotis DC. Prod. 453; Korthals 
in Ned. Kruidk, Arch. II. 220. | . 

Perak: at elevations of 4500 feet and upwards.  Scorfechini 532, 
537; Wray 237; King's Collector 3209, 3809. Setancor: Kelsall 1993. 
—Disrris. Java. 

Closely allied to L. crinitus Jack, but differing in the characters of the hairs 
and bracts. In that species the outer bracts are much longer than the inner; in 
this the outer bracts are not longer and only slightly broader than the inner. 

6. LASIANTHUS INAEQUALIS, Blume Bijdr. 996. A shrub; young 
branches twice as thick as a crow-quill, densely tawny-pilose like the 

petioles. Leaves membranous, olivaceous-green when dry, elliptic, ob- 
-  Janceolate-elliptic or oblong, shortly acuminate, more or less narrowed 
— _to the rounded, sometimes slightly oblique, base; upper surface shining, 
| glabrous, except the bold pilose midrib and puberulous nerves, minutely 
_yeticulate; lower surface softly and sparsely pilose ; length 3 to 55 

in.; breadth 1 to 2 in.; petiole *2 to '25 in.; stipules linear, pilose, ‘6 or 

‘7 in. long, deciduous. Glomeruli axillary, twice as long as the petioles, 
| few-flowered, the bracts broadly ovate, abruptly acum nate, bearing much 
b Pia ellow hair, especially externally, *7 in. in length. Flowers °35 in. Jong, * 
HE sessile. Calyz campanulate, with 4 deep unequal lanceolate spreading = 
b lobes. Corolla shorter than the calyx, with a short tube and dire Sd La 
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PkNANG: at 1500 feet; Curtis 760. Perak: Ridley 9726. 


A very distinct species and not resembling L. eyanocarpus Jack, to which some 


nuthors have reduced it. It is much more nearly allied to L. subiniequalis, King 
& Gamble, 


7. LAaASIANTHUS PILOSUS, Wight in Cale. Journ. Nat. Hist. VI. 506. 
A shrub or small tree; young branches abont as thick as a goose-quill ; 
covered like the petioles and undersurfaces of the leaves (and often the 
stipules and inflorescence) with very dark short rusty tomentum, some- 
times tinged with green. — Leaves coriaceous, dark olivaceous-brown when 
dry, obloug or elliptic-lanceolate, the apex sub-acute or shortly and 
abruptly acuminate, the base sub-cuneate or rather rounded; both sur- 
faces boldly and transversely reticulate when dry; the upper sparsely 
pilose or glabrous except sometimes the depressed faint midrib, hirsute ; 
the lower sub-glabrous or sparsely bairy between the prominent ad- 
pressed-tomentose main-nerves, the midrib bold on the lower surface, 
depressed and glabrous on the upper; main-nerves 9 to 13 pairs, curved, 
ascending; length 45 to 6 iu.; breadth 1:25 to 2°5 in.; petiole 1 to 3 
in.; stipules triangular-lanceolate, acute, hairy, about:lin.long. Cymes 
glomerulate, sessile, few-flowered, longer (sometimes shorter) than the 
petioles. Flowers sessile; bracts shorter than the calyx, hirsute. Calyx 
about ‘2 in. long, cupular-campanulate, hirsute outside, with about 5 
triangular teeth. Corolla 5- to 7-cleft, dirty purple, shortly campanu- 
late. Fruit blueish-black and ultimately glabrous, sub-globular, not 
longer than the persistent calyx-lobes; pyrenes 5 to 7. Hook. fil. Fl. 
Br. Ind. III. 182.  L. setosus, Wight in Calc. Journ. Nat. Hist. VI. 506; 
Hook. fil. Fl. Br. Ind. l.c. 181. 

MaLacca: Griffith (K.D.) 2918; Maingay (K.D.) 869; Quming 239; 
Hervey. PERAK: at elevations of about 5000 feet; Wray 876. JonoRE: 
Ridley 11180. Setancor: Ridley 8231. 

VAR. angustifolia, King & Gamble; branches more hirsuteand with 
greenish-brown tomentum ; leaves rather membranous, their lower sur- 
faces sparsely and shortly pilose between the nerves, 4 or 5 in, long and 
1 to 1:15 in. broad; stipules lanceolate. 

Maracca: Griffith; Maingay. PERAK: Scortechini 374 P—DISTRIB. 
Burma. | 

var. glabra, King and Gamble; leaves with only 9 to 11 pairs of 
nerves, their upper surfaces quite glabrous even on the midrib, the reti- 
culations not depressed and not very distinct. 

: ley 74 
B. Jesi dera King & Gamble, n. sp, A shrub; young 


branches, petioles and under surfaces of the midribs of the leaves densely 
and softly pubescent. Leaves membranous, narrowly elliptic, somewhat 


vy 
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oblanceolate, sub-acute, tapering in the lower third to the slightly 
rounded base; both surfaces olivaceous when dry; the upper glabrous, 
shining, with the midrib and nerves slightly prominent; the lower paler 
with prominent transverse reticulations, downy between the veins; main- 
nerves 8 or 9 pairs, slightly curved, ascending, thin but distinct on the 
lower surface like the midrib; length 7 to 8 in ; breadth abont Z5 in.; 
petiole about '2 in.; stipules linenr, hirsute. Glomeruli shorter than 
the petioles, bearing & few flowers hidden amongst numerous linear 
bracts with many pale spreading hairs. Calyx sessile, *15 in. long, nar- 
rowly campanulate; the tube glabrous; the lobes 5, acuminate, erect, 
covered outside with long stiff white hairs. Corolla and fruit unknown. 
SINGAPORE : Ridley 3620a. : — 
9. LasiANTHUS FLAVICANS, King & Gamble,n. sp. Young branch- 
es thinner than a goose-quill, clothed with dense short yellowish-brown 
deciduous tomentum like the petioles. Leaves thickly membranous, 
narrowly elliptic, the apex acuminate, the base cuneate; upper surface 
olivaceous-green, glabrous except the lower part of the midrib, the 
nerves indistinct, shining; lower surface darker and with much short 
minute pubescence, especially on the 5 or 6 pairs of sharply ascending 
bold main-nerves and conspicuous transverse veins; length 5 to 7 in.; . 
breadth 1:25 to 2 in.; petiole ‘3 to '35 in. short; stipules shorter than 
k the petioles while in flower (longer in fruit), oblong, blunt or aeute, m 
E &dpressed to the stem, pubescent. Glomeruli about as long as the pe- 
* tioles, few-flowered, bearing numerons linear very pubescent bracts 
shorter than the flowers. Flowers few, sessile or nearly so, “3 in. long. 
à Calyr narrowly campanolate, glabrous, constricted below the 4 large 
| triangular, spreading sparsely hirsute teeth. Corolla twice as long as à 
Er the calyx and exceeding the bracts, clavate in bud, glabrous outside 
J except for a few hairs on the back of the lobes, villous inside, salver- 
E- shaped, the limb with 4 broad triangular teeth. Anthers 4, broadly 
I ‘ovate, on short filaments ; style as long as the corolla. Fruit elliptie, 
ind " pointed "towards each end, the apex crowned by D es calyx-teeth, 
abrous, ‘45 in. long, and ‘25 in. diam.; pyrenes 4, rugulose. ENT 
, gi» diede ido: in the Botanical Garden jungle; Ridley 4394, 6927. Du 
—.  — -pgnmak: Scortechint. PaBaNG: Ridley 2223; King's Oollector 10974. - ^ 
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`i AR. subglabra, King, hairs short, often deciduous. N 
= Perak: Curtis 1334. SELANGOR: Ridley 4895. at ; 


© J0. LasnxrHUs LONGIFOLIUS, Wight in Cale. Journ. Nat. Hist. VI i 
—" — ga, Shrub or small, tree? All parts quite glabrous; young branches — 
as thick as a goose-quill, black when dry. Leaves coriaceous, broadly. 
"er marrowly elliptic, sometimes oblong or oblanceolate-elliptic, sub- — 
BEEN coucou wigan i ar a ee a ve the petiole J - 
E acu ' or ! Yortly and bluntly acuminate, much narrowed to SS =the - 
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both surfaces shining, boldly and transversely reticulate, the lower 
scaberulous; main-nerves ll to 13 pairs, curved, spreading and like tho 
midrib very prominent and minntely hispid on the lower, lesa pronnan 
and glabrous on the upper; length 8 to 10 in.; breadth 2 to 3-5 in. 
petioles ‘3 to *4 in.; stipules nearly as long as the petioles, si p Es 
triangular, sub-acute or blunt, partly covering the inflorescence, decidu- 
ous. Cymes shorter than the petioles, sessile. Flowers 4 to 6, sessile, 
surrounded at their bases by small rufescent fimbriate bracts much 
shorter than themselves. Calyx ‘2 in. long, sessile, coriaceous, tubular, 
with 4small blunt teeth, slightly puberulous outside. Corolla not seen. 
Ovary 4-celled, 4-seeded. Hook. fil. Fl. Brit. Ind. III. 187. 
Maraca: Grifith (K.D.) 2936; Maingay(K.D.) 867. Perak: Wray; 
Ridley 7190.  SELA€*GOn: Ridley 4604. 
ll. LaAsiANTHUS CONSTRICTUS, Wight in Calc. Journ. Nat. Hist. VI. 

515. A shrub; young branches twice as thick as a crow-quill, com- 
pressed or sub-terete, like the petioles sparsely and deciduously stri- 
gose. Leaves membranous or thinly coriaceous, narrowly elliptic or 
elliptic-oblong, sometimes oblanceolate-elliptic, the apex rather blunt- 
ly acuminate, the base cuneate or rounded; both surfaces pale-oli- 
vaceous, minutely reticulate, and more or less shining when dry; the 
midrib on the lower surface minutely and sparsely strigose, other- 
wise both glabrous; main-nerves only 3 to 5 pairs, ascending and little 
curved, thin but distinct; length 3:5 to 5'5 in.; breadth 1°25 to 2^5 in.; 
petioles *15 to'2 in., corrugated, sparsely — ; stipules shorter 
than the petioles, lanceolate, adpressed-hairy, deciduous. Cymes ses- 
sile, shorter than the petioles (sometimes slightly longer) condensed, 
4. to 6-, rarely 10-flowered; bracts minute or more usually absent, 
Flowers small, sessile or sfub-uegstle: Calyx *l to *15 in. long, thick. 
narrowly campanulate, constricted below the 4- (rarely 3- to 5-) toothed  - 
mouth; teeth triangular, spreading, sparsely hairy. Corolla longer 
than the calyx, funnel-shaped, glabrous outside, the tube “25 in. long, 
z villous inside, the limb as long as the tube and with 5 sub-acute lobes. 
E Fruit obliquely ellipsoid, tapering to each end, somewhat compressed, " 

: 4-ridged, rugulose, crowned by the small calyx, glabrous, ‘35 in. long ; 
—F and *3 in, in diam.; pyrenes 4, sub-cylindric. Hook. fil. Fl. Br. Iud. III. 
jeiz -188 (exol. £e Kurz Fl. Burm.) AMephitidea sp. Griff. Notul. IV. 267 
| (t. 474, fig. 4. 

o . SINGAPORE : Ridley 4902. Senancor: Ridley, Burma: Griffith. 
2 Peux: King's. Collector 2564, 2780, 3591, 6065; Scortechint. PAHANG 
Ridley 2222. ToHORE : Ridley 11183, 11189. —Disruis. Sumatra, Beccari 
P.S. 952; Borneo, Haviland. 
12. LasiawrHUS sixoarorensis, King & Gamble n. sp. A shrub ? 
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Young branches, petioles and under surfaces of the leaf-midribs cinere- 
ous-pilose. Leaves thinly coriaceous, narrowly elliptic, more or less 
oblanceolate, tapering to each end, the apex obtusely acuminate ; upper 
surface olivaceous when dry, glabrons, shining, the midrib distinct and 
channelled, the nerves rather faint; under surface pale-cinereous, 
minutely and softly pubescent, the 6 or 7 pairs of spreading ascending 
main-nerves bold like the transverse veins ; length 5 or 6 in.; breadth 
1:75 in.; petiole ‘2 in.; stipules linear, hirsute, about as long as the 
petioles. Oymes sessile, shorter than the petioles, 4- to 6-flowered; bracts 
2 or 3 at the base of each flower, linear-hirsute, about as long as the 
calyx. Flowers '4 in. long, sessile. Calyx ‘1 in. long, campanulate, the 
tube narrow, the limb wide with 5 deep triangular acute spreading 
teeth. Corolla funnel-shaped, :3 in. long, outside glabrous except for a 
few hairs near the mouth, inside villous; lobes of the mouth 5, narrow. 
Anthers 5, narrowly oblong. Fruit unknown. 

Singapore: Ridley 9095. 

13. LastANTHUS ELLIPTICUS Wight in Calc. Journ. Nat. Hist. VI. 
507. A tall shrub; young branches half as thick as a goose-quill, 
cinereous or sub-rusty adpressed-pilose like the petioles and under sur- 
faces of the leaves. Leaves thinly coriaceous, olivaceous-brown when 
dry, narrowly elliptic or oblanceolate-elliptie, shortly acuminate, much 
narrowed to the base; upper surface glabrous, shining, the mid- 
rib, nerves and transverse veins rather distinct; main-nerves 7 or 
B pairs, slightly curved, ascending, bold on the under surface like the 
midrib; length 45 to 65 in.; breadth 1°5 to 2 in.; petioles :15 to “25 
in.; stipules broadly triangular-lanceolate, sub-acute or sometimes 
bifid, almost glabrous, shorter than the petioles. Glomeruli shorter 
than the petioles, few-flowered, sessile, bearing (mostly on the outside) 
a few hirsute lanceolate bracts. Calyx*25 in. long, widely campanu- 


late, tapering much to the base, deeply divided into 5 triangular acu- 


minate spreading lobes, densely hirsute externally, sparsely so inter- 
nally. Corolla half as long as the calyx, divided almost to the base into 
5 oblong blunt lobes, hirsute outside and glabrous inside. Anthers 5, 
short, sessile. Fruit unknown. Hook. fil. Fl. Br. Ind. III. 182. | 
Pewnana: at an elevation of 2000 feet ; Curtis 1594. 
14. LasrANTHUS SUBSPICATUS, King & Gamble, n. &p. A small tree; 


young branches rather thinner than a goose-quill, 2-grooved like tho 


petioles, under surfaces of the leaves and the inflorescence with minute, 


—  . wusually pale, floccnlent decidnons pubescence. Leaves membranons, 


pe c 


— when dry, the upper quite glabrous, the nerves and retienlatio air 
| “the lower glabrous, except the midrib and nerves, the reticulations 
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distinct; main-nerves 4 to 6 pairs, oblique rather straight; length 3*5 
to 5in.; breadth 1:25 to 1:85 in,; petioles -25 in.; stipules elongated tri- 
augular, acute, about ns long as the petioles, the midrib keeled. Oymes 
spieiform, usually about as long as the petioles, their axes somewhat 
elongated, bearing a few broadly lanceolate, acute or acuminate bracts 
much shorter than the 6 to 12 flowers, all parts except the inside of the 
calyx and the corolla-tube on both surfaces covered with short rather 
thick hair. Flowers sessile, broadly clavate in bud, under ‘1 in. long. 
Calyx as long as the corolla-tube, campanulate, with 5 small, spreading, 
triangular teeth. Vorolla-tube much shorter than the sub-globular 
bluntly 5-lobed limb. Anthers 5, linear, embedded in the dense white 
hair which lines the inside of the lobes, Fruit unkuown. 

PENANG: Ourtis 2476. Peras: Wray 863. 

15. Lastantavus Wrayi, King & Gamble, n. sp. A small tree; 
young branches twice as thick as a crow-quill, slightly compressed, 
densely adpressed-pubescent. Leaves thinly coriaceous, oblong-lanceo- 
late, tapering much and abont equally to each end; upper surface quite 
glabrous, shining, faintly reticulate, olivaceous-brown; lower surface 
darker, adpressed-pubescent on the midrib and 5 pairs of rather bold 
ascending little-gurved nerves, the connecting veins bold, horizontal, 
puberulous, the areolz glabrous; length 3:5 to5 in.; breadth 75 to 1 in.; 
petioles about '3 in.; stipules triangular, acuminate, much shorter than 
the petioles. Flowers ‘15 in. long, two or three on a yery short axillary 
tubercle having a few short broad pubescent bracts at its base. Oalyx 
‘05 in. long; sessile, campanulate, with 4 small acute teeth, adpressed- 
hirsute like the tubular corolla; teeth of corolla blunt. Anthers 4, 
linear-oblong, inserted by short filaments in the villous ring in the throat. 
Fruit unknown. 

PERAK: at an elevation of 4500 feet; Wray 257. 

16. Gasianravs Korzu, Hook, fil. Fl. Br. Ind. ILI, 183. A shrub? 


"Young branches twice as thick asa crow-quill, densely olivaceous-tomen- 


tose like the petioles, stipules, and under surfaces of the midribs and 
main-nerves of the leaves. Leaves thinly coriaceous, oblong, acute at 
both ends: upper surface dark olivaceous-brown, glabrous, shining, the 
midrib somewhat depressed (when dry); lower surface dark-olivaceous, 
pubescent on the distinct horizontal veins and on the 6 or 7 pairs of 
ascending main-nerves, also on the veins and on the interspaces ; length 
23:5 to 4:5 in.; breadth -75 to 1:25 in.; petioles "15 to ‘2 in.; stipules 
lanceolate with broad bases, shorter than the petioles. Cymes sessile, 
condensed, few-flowered, without the corolla shorter than the petioles, 


with the corolla longer; bracts oblong, acuminate, few, Flowers 8 im. 


J. 1 46 
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long, sessile. Calyx sparsely pilose, ovoid, tapering to the small 4- 
toothed mouth. Corolla pilose outside, white, longer than the calyx, 
salver-shaped, the tube narrowly funnel-shaped; its limb with 4 broad 
blunt hairy teeth each bearing near its base an oblong anther on a short 
filament. Fruit (fide Curtis) blue, 5 in. long. 

PenanG: nt an elevation of 2000 feet; Curtis. SiNGAPOnE: Ridley 

140. 
We refer this to L. Kwrsii with some hesitation, for it does not absolutely agree 

with specimens from the Andamans so named by Sir Joseph Hooker, | 

= 17. LasiANTHUS SUn-INAEQUALIS, King & Gamble, n. sp. A shrub 
3 to 5 feet high: young branches rather thicker than a crow-quill, 
densely rusty-tomentose like the short petioles. [eaves membranous, ——_ 
oblong-lanceolate, shortly ncuminate, very little or not at all narrowed 
to the rounded sub-cordate, slightly oblique base; both surfaces pale, - 
olivaceons-brown when dry; the upper sparsely pilose, densely soon the 
midrib; lower surface more or less pilose everywhere, densely so on the 
prominent midrib and 8 to 10 pairs of spreading curved mnin-nerves ; 
length 2 to 3:5 in.; breadth °75 to 1 in.; petiole under ‘I in.; stipules 
ovate to elliptic, sometimes tapering to each end, pilose, “35 to ‘5 in, 
long. Glomeruli few-flowered, axillary, not so long as the stipules, their 
bracts like the stipules but smaller, Flowers few, about '3 in. long, 
sessile. Calyx deeply divided into 4 unequal lanceolate lobes. Corolla — ~ 
about ‘15 in. long, divided into 4 short lobes, hairy outside like the 
calyx, concave and glabrous inside. Anthers 4, oblong, sessile. Fruit 
:35 in. long, of which half is formed by the persistent calyx-lobes, glo- 
bular, blue, sparsely hirsute; pyrenes 4, three-sided, smooth. 
E. Perak: King's Collector 157, 3358; Wray 2588, 3451; Ridley 9715; 
H- Scortechini 189.—DISTRIB. Sumatra: Forbes 2457: Java; on Mounts 

Salak and Pangerango. 

Allied closely to Lasianthus inaequalis Bl. ; King & Gamble, bnt with narrower 
subseasile leaves and much more conspicnous stipules, which are ovate or elliptic 
‘not linear. | 

18. LasiANTHUS CORONATUS, King & Gamble, n. ap. Young branches 
rather thicker than a crow-quill, covered like the petioles, stipules and 
lower surfaces of the leaf-midribs and main-nerves with soft brown to- 
mentum. Leaves coriaceons, oblong-lanceolate, much acuminate, the T. 
base cuneate; both surfaces pale-brown when dry; the upper quite ; 
glabrous, except the tomentose lower fourth of the midrib, finely reti- | 
culate, the midrib ‘and maiu-nerves depressed; lower surface darker : 
ian the upper, the reticulating veins transverse, bold and pubescent — 
the enclosed spaces almost glabrous; main-nerves 5 or peus S 
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spreading, tomentose; length 3 to 3:5 in.; breadth '75 to 1 in.; petioles 
about ‘IL in.; stipules linear, twice as long as the petioles.  Oymes longer 
than the petioles, few-flowered, bearing a few linear tomentose bracts 
as long asthe stipules and resembling them. Calyz & corolla unknown, 
Fruit sub-globular, somewhat narrowed at the base, the apex truncate, 
the sides deeply 5-grooved, the interspaces pubescent and rugulose, 
about *25 in. long, crowned by the equally long or longer erect linear 
pubescent calyx-lobes; pyrenes 5, bony. 

Perak: Scortechini 329. 

A plant known only from Scortichjni’s imperfect specimens; named from the 
long conspicuous calyx-lobes on the apex of the fruit, 

19. LasraNTHUS APPRESSUS, Hook. fil. Fl, Br, Ind. III. 181. A 
shrub; young brauches thinner than a goose-quill, softly and densely 
hirsute like the petioles, stipules and bracts. Leaves sub-coriaceous, 
oblong-lanceolate, shortly acuminate, the base cuneate (often rather 
abruptly so); upper surface pale olivaceous-brown, glabrous, shining, 
the main-nerves aud midrib depressed, the latter with 1 or 2 lines of 
adpressed hairs; lower surface paler and bearing many sub-adpressed 
yellowish hairs; especially on the main-nerves and rather prominent 
transverse veins; main-nerves 6 or 7 pairs, curved, ascending, bold and 
prominent ou the lower surface; length 2 to 3 in,; breadth *5 to '75 in.; 
petiole *1 to *15 in. long; stipules oblong, blunt, adpressed to the stem, 
rather shorter than the outer flower-bracts. Flowers about *15 in. long, 
sessile, sub-solitary, surrounded by liuear-lanceolate, acuminate, hirsute 
bracts, the outer of which are 25 in. long, the inner being smaller. 
Calyx campanulate, sparsely pilose, the limb with 4 short triangular 
rather blant teeth. Corolla minute. Fruit depressed-globular, crown- 
ed by the short calyx-lobes, +15 in. in diam,, sparsely pilose; pyrenes 
8, three-sided, smooth. Lasianthus, Wall. Cat. 8445 and 8442 partly. 

Maracca (on Mount Ophir) Griffith (K.D.) 2927. Penance: Wallich; 
King; Deschamps. Jonore: Ridley 2925, 11183 and 4. Perake  Scor- 
techint. 

20. Lastanravus ATTENUATUS, Jack in Trans. Linn. Soc. XIV. 126. 
A shrub; young branches not much thicker than a crow-quill, covered 
like the petioles, and upper surfaces of the leaf-midribs with dense 
short cinereous-olivaceous tomentum. Leaves membranous, oblong, 
lanceolate, shortly acuminate, the base rounded and somewhat oblique 


upper surface (except the midrib) glabrous, dark-olivaceous; the lower 


paler, minutely pilose, especially on the midrib and 7 or 8 pairs of 
spreading ascending rather bold main-nerves; the reticulations faint; 







length 2 to 3:5 in.; breadth *75 to 1 in.; petioles about ‘1 in.; stipules 
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lanceolate, closely adpressed to the stem, as long ns the flower-bracta 
and hirsute like them. Flower-bracts lanceolate or oblanceolate, taper- 
ing to each end, "25 to ‘3 in. long. Flowers 1 to 3, sessile. Calyx *2 in. 
long, cleft to the base into 4 lanceolate acuminate hirsute lobes. Corolla 
shorter than the calyx, narrowly campanulate, with 4 short lobes, dense- 
ly hirsute outside, but glabrous within, Anthers 4, oblong, sessile. 
Fruit (fide Jack) “ ovoid, hairy, dark-blue, pyrenes 4." Wight in Cale. 
Journ. Nat. Hist. VI. 504; Hook. fil. Fl. Br. Ind. III. 181. Mephitidia 
altenuata, DC. Prod. IV. 452. 

MaLacca: Griffith (K.D.) 2926, Perak: King’s Collector 237, 
SINGAPORE: Ridley 6517, 6830, 9224. 


Allied to D. appreseus, Hook. fil., but with different pubescence and bracts and 
rather more nerves in the leaves, 

91. LasraxrHUS DENSIFOLIUS, Miq. Fl. Ind. Bat. II, 321. A shrub; 
all parts more or less clothed with coarse flexuose pale-olivaceous hairs 
with bulbous bases. Young branches slightly thicker than a crow- 
quill. Leaves membranous, nearly sessile, narrowly ublong-lanceolate, 
somewhat oblique and emargivate, but not narrowed at the base, the 
apex shortly acuminate; both surfaces olivaceons-brown when dry; 
main-nerves 8 to 10 pairs, ascending, slightly curved, thin but promin- 
ent on the lower surface, faint on the upper; length 1°75 to 2°75 in.; 
breadth ‘6 to ‘8 in.; petioles under ‘l in.; stipules lanceolate, densely 
hirsute, '25 to 3 in. long. Cymes axillary, sessile, few-flowered, rather 
more than twice as long as the petioles; bracts linear, hispid. Flowers 
few, sessile. Calyx ‘2 in. long, with 4or 5 deep very unequal, lanceolate 
hispid lobes. Corolla much smaller than the calyx with oblong and less 
hairy lobes. Anthers 5, sessile, oblong, opposite the lobes. Fruit blue, 
sub-globular, sparsely hispid, surmounted by the calyx-lobes, '2 or '25 


in. in diam.; pyrenes 4. Hook. fil, Fl. Br. Ind. III. 182. Lasianthue? 


Wall. Cat. 8441 in part. 
This is very closely allied to the Indian species L. Wallichti, Wight, 


Manacca: Maingay (K.D.) 868. Jonore: King. SiNGAPORE : Wal- 
lich: Anderson 88; Morton 142; Ridley 4898, 5679. SELANGOR: Ridley 
7421. 


rupt acumen, the base broad, oblique, sub-cordate, and more than 1 in. 
broad; young branches and inflorescence densely covered with coarse 


hair, 2:25 in. long. 


Jouore: Ridley 10948. SELANGOR: Ridley 7423, 


-— yar. calycina, King. Leaves glabrous on the upper surface except 


var. latifolia, King. Leaves broadly oblong with a short broad ab- 
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for a very few scattered adpressed hairs and for the strigose midrib; 


main-nerves not more than 8 pairs; fruit crowned by calyx-lobes as long 
as itself. 


SINGAPORE; Ridley 5679. 

22. Lastanruus ROBUSTUS, King & Gamble, n. sp. Young branches 
terete, sub-glabrous, about as thick as a goose-quill. Leaves large, cori- 
aceous, pale-olivaceous on both surfaces (when dry) nnd glabrous, oblan- 
ceolate, much narrowed but not acute at the base; upper surface corru- 
gated from the depression of the nerves and veins, the midrib thin but 
prominent; undersurface with bold large reticulations and stout midrib, 
the 16 to 20 pairs of curved ascbuding main-nerves thin but prominent 
length 8 to 12 in., breadth 2:5 to 3°25 in.; petioles “4 in., stout, chan- 
nelled ; stipules coriaceous, sagittate, pale, about 4 in. long (measured 
to the end of the basal lobes). Oymes shorter than the petioles, con- 
densed, ebracteate, few-flowered. Calyx shortly campanulate, glabrous, 
about 1 in. long, the mouth with 5 or 6 obscure teeth. Corolla un- 
known, Fruit sub-globular, 6-ridged, glabrous, crowned by the short 
calyx-tube, ‘15 in. in diam., pyrenes 5 or 6. 

MALACCA: (at Ayar Pannas) Ridley (without number). 

Only & single specimen seen by me, and that a poor one, 


29. LastantHus CORIACEUS, King & Gamble, n. sp. A small fcetid 
shrub; young branches terete or somewhnt compressed, minutely pube- 
rulous, the bark thick, pale and ragulose when dry. Leaves very coria- 
ceous, oblong-elliptic, gradually and bluntly acuminate, the base cune- 
ate; upper surface pale-brown when dry, everywhere glabrous, shin- 
ing, the stout midrib and the main-nerves depressed; lower surface 
pale cinereous-brown, glabrous, dull; the midrib very stout and promin- 
ent; main-nerves 10 to 12 pairs, spreading but also ascending, ultimate- 
ly glabrous, but like the midrib at first minutely adpressed, puberulous ; 
intermediate nerves none, reticulations wide and indistinct; length 7 
to ]l in.; breadth 2 5 to 3:5 in.; petiole about ‘4 in. stout, channelled ; 
stipules triangular acuminate, half as long as the petioles. Ciymes axil- 
lary, rather longer than the petioles, on short peduncles, ebracteate, 
bearing 3 to 5 sessile flowers. Calye ‘15 in, long, widely tubular, tran- .- 
ente. Corolla unknown. Fruit (flde Scortechini) deep purple, "25 in. 
in diam., minutely hairy, crowned by the truncate, entire or faintly 4- 
toothed calyx-limb; pyrenes 4. 

Perak: Scortechiné 332. SELANGOR: Ridley 10217, 8540 in part. 

This is very like D, pergamaceus K. & G., which however im n tree with vary 
thick leaves indistinctly veined. 


>. 24 LASIANTHUS PERGAMACEUS, King & Gamble,n.sp. A tree; young 





GÁ(G——— 
- - 





124 King & Gamble— Flora of the Malayan Peninsula. [No. 3, 


branches, under surfaces of leaves, and outside of calyx and corolla 
minutely but deciduously puberulous; all other parts except the corolla 
quite glabrous. Leaves thinly coriaceous, oblong-elliptic, shortly and 
rather bluntly acuminate, the base cuneate; both surfaces pale hepatic- 
brown when dry and reticulate, the upper in all stages quite glabrous, 
the lower ultimately becoming so; the midrib very bold on the lower, 
less so in the upper surface; main-nerves 10 pairs, thin but distinct, 
spreading and ascending, many of the intermediate nerves prominent 
and spreading like the main ones, the reticulating veins delicate and 
forming square or rhomboidal areolae; length 8 to 10 in.; breadth 2 to 
2°75 in.; petiole ‘3 to “4 in.; stipules ‘15 in. long with broad bases and 
abrupt oblong points. Cymes not much exceeding the petioles, ebrac- 
teate, 4-or 5-flowered, shortly pedunculate. Flowers ‘5 in. long, sessile. 
Calyx 25 in, long, tubular, the mouth truncate but obscurely toothed. 
Corolla much longer than the calyx, tubular, sub-inflated below the 
broadly 4-toothed limb, thick (almost fleshy), coarsely pubescent on 
one side externally, more or less villous everywhere internally. Anthers 
1, narrowly oblong, on short thick filaments, Fruit unknown. 
Perak: at an elevation of 4500 feet on Gunong Batu Pateh, 
Wray 270. 
Mr. Wray describes the whole plant as very foetid when bruised. 
= 25. LASIANTHUS MALACCENSIS, King & Gamble, n. sp. A small tree ; 
young branches twice as thick as a crow-quill, terete, puberulous, very 
dark in colour when dry. Leaves coriaceous, oblong-lanceolate, bluntly 


acuminate, the base rounded but slightly contracted just above its junc- 


tion with the petiole; the edges somewhat wavy ; both surfaces glabrous 
except for a few minute adpressed hairs on the midrib and nerves, dark 


olivaceous-brown, reticulate when dry; main-nerves 8 or 9 pairs, curv- 


ed, ascending abruptly, thin and inconspicuous; length 4 to 5 in.; 
breadth 1 to 1-4 in.; petiole “3 in. Stipules much shorter than the 
petioles, the base broad, abruptly narrowed into the triangular apex. 
Flowers two ov three together in the leaf-axils, . Calyz sessile, campanu- 
late, tapering to the base, less than *1 in. long, puberulous outside the 
mouth, wide and minutely 5-toothed. Fruit sub-globular, pulpy, sur- 
mounted by the 5 or 6 blunt short caly x-teeth, “2 in. in diam.; pyrenes 
4, narrow, smooth. : E 

MaLacca: Ridley 3219. —— 

EE —— cHinensis, Benth, Fl. Hongkong 160. A shrub 8 


-— 


to 12 feet high; young branches rather thinner than a goose-quill, angled, 


e 


the bark dark-brown when dry, sparsely and minutely sip 
cent. Leaves dark olivaceous-brown when dry, thinly coriaceous, elliptic- — 
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oblong, shortly acuminate, narrowed to the base; surface retienlate 
glabrous, except for a few adpressed hairs near the base, and on the 
midrib and longer nerves; main-nerves 8 or 9 pairs, thin, prominent 
on the lower surface, slightly curved, ascending; length 5 to 6:5 in., 
breadth 1°5 to 2 in.; petiole stont, adpressed rnsty-pubescent, about 
‘15 in. long; stipules triangular, shorter than the petioles. Cyme, 
ebracteate, axillary, few-flowered, sessile, abont twice as long aa the 
petioles. Flowers 4 in. long, on pedicels much shorter than themselvea, 
Calyx adpressed-pubescent, campanulate, deeply divided into 4 or 5 
somewhat spreading, lanceolate, acuminate lobes. 


i Corolla glabrous ont- 
side, longer than the calyx, salver-shaped; the tube densely pilose in- 


side; the lobes oblong, thickened at their apices, reflexed. Filaments 
abont as long as the 5 or 6 linear anthers. Fruit unknown, Hook. fil. 
Fl Br. Ind. III. 187. 

Perak: King's Collector 2582, 10100. 


The collector, in hia field-note, describes the corolla as white and the calyx as 
blue. 


27. LasrawTHUS WiGnTiANUS, Hook. fil. Fl. Br. Ind. ITE 188, 
A shrub? Young branches compressed, varying in thickness, some as 
thick as a goose-quill, all as well as the petioles, the backs of the sti- 
pules, the under-surfaces of the main-nerves, and both sides of the 
midrib of the leaves minutely rusty adpressed.pubescent, Leaves dark- 
brown when dry, elliptic-oblong, the apex shortly acuminate, the base 
rounded, rarely sub-acute; upper-surface finely reticulate, the veins 
and nerves sparsely strigose; under-surface strongly reticnlate, the 
veins and nerves pubescent; main-nerves IO to 13 pairs, very promi- 
nent, curved, spreading ; length 3°5 to 4:25 in.; breadth 1:25 to 1*5 in., 
petioles *l to 15 in.; stipules triangular, acuminate, as long as the 
petioles.  Cymes slightly longer than the petioles, few-flowered, ebrac- 
tente. Flowers clustered, sub-sessile. Calyx pubescent, *:] in. long, 
narrowly campanulate, with 5 small triangular spreading teeth., Qorolla 
and fruit unknown. Mephitidea venosa, Wight in Cale. Journ. Nat. 
Hist. VI, 514, not of Binme. 

j MALACCA: on Mount Ophir, Griffith (K.D.) 2922. 

28. LASIANTHUS PTEROSPERMUS, Wight in Cale. Journ. Nat. Hist. 
VI. 510. A shrub; young branches half as thick as a goose-quill, com- 
pressed especially at the nodes, strigose-puberulous, becoming sub- 
glabrous. Leaves coriaceous, elliptic or oblong-elliptic, shortly and 
bluntly acuminate or sub-acute, narrowed to the slightly oblique, rarely 
sub-acute, base; both surfaces when dry reticulate, pale-brown, tinged 
with olivaceous, the upper glabrous, the lower minutely substrigose 
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the midrib and main-nerves depressed on the upper surface ( when dry); 
main-nerves 10 to 12 pairs, spreading, ascending, prominent on the lower 
surface; length 5 to 7 in.; breadth 1:25 to 225 in,; petioles '2 to ‘25 
in.; stipules oblong.lanceolate, blunt, strigose, “35 in. long. Cymes 
only slightly longer than the petioles, 3- to 4-flowered. Flowers sessile, 
with a few minute bracts or without any. Calye sessile, 15 in. long, 
strigose, the limb with 5 short obtuse triangalar teeth. Corolla, globose, 
glabrous Drupe sub-globose, 5 in. in diam. when fresh, only ‘3 in, 
when dry, glabrous, black, crowned by the shortly tubular calyx-limb ; 
pyrenes 4 to 5, trigonous, bisalcate on the back and with 3 vertical pro- 
cesses, the middle one thick and rugulose, the two lateral thin and wing- 
like. . 


Maracca: Grifith (K.D.) 2929; Maingay (K.D.) 866. 

29. LASIANTHUS PERAKENSIS, King & Gamble,n.sp. A shrub or small 
tree; young branches half as thick as a goose-qnill, deciduonsly and 
minutely rusty-pabernlous like the petioles, stipnles and under surfaces 
of the midrib and main-nerves. Leaves thinly coriaceous, narrowly 
elliptic or obovate-elliptie, abruptly and shortly acaminate, narrowed 
in the lower third to the short petiole; upper surface dark-olivaceous, 
quite glabrous, shining, the midrib and nerves not prominent; ander 
surface paler olivaceous, glabrous except the puberulous midrib and 7 m 
or 8 pairs of prominent ascending, little-curved main-nerves; the veins 
very bold, transverse; length 6 to 10 in.; breadth 1°75 to $25 in, 
petiole -2 to ‘25 in. ; stipules triangular, acute, shorter than tho petioles, 
adpressed to the stem. Glomeruli about as long as the petioles, condens- 
ed, ebracteate or with a few small linear hairy bracts shorter than the 
calyx. Flowers sessile, crowded. Calyx campanulato, much tapered to 

the base, the mouth wide and with 5 indistinct blunt, spreading lobes, 
pubescent. Corolla not seen; ovary 5-colled. Fruit hemispheric, sub- 
.  gisbrous, ribbed, crowned by the calyx; pyrenes 5. 
Pamak: King's Collector 682, 2438, 2838, 10210; Wray 4128. 
Kesembling L. Maingayt in leaves but with 5-merous flowers. 
30. Lastawracs ANGUSTIFOLICS, King & Gamble, n. sp. Small tree ; 








empty. 
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6 to 75 in.; petiole “15 in.; stipules lanceolate, much shorter than the 
petioles, their edges ciliate. Cymes axillary, 2. to 3-flowered, ebracteatae, 
sessile, shorter than the petioles. Flowers about *2 in. long, vessillo 
Calyz ad pressed pubescent on both surfaces, tubular-campanulate, with 
5 triangular-acaminate, slightly spreading teeth. Corolla slightly longer 

the calyx, tubular, slightly inflated below the mouth; lobes 5, 
lanceolate, acuminate, sab-erect ; the tube glabrous on both surfaces and 
the teeth adpressed-pubescent on both. — An/hers small, narrowly oblorg. 
Fruit ovoid-globular, crowned by the spreading calyx-lobes, about -2 ia. 
long; pyrenes 4 or 5, rugulose. s 

Peuak: on Gunong Bata Pateh at 4500 feet, Wray 413. 

91. LasixTHUA OntONGUS, King & Gamble, n. ep. Young branches 
slightly thicker than a erow-quill, somewhat angled, densely bat very 
minutely adpressed-pubescent. Leaves mombranous, narrowly oblong- 
lanceolate, gradually tapering into the caudate-acuminate apex, the 
base much narrowed; both surfaces dark dull-brown when dry, miuate- 
ly scaly, puberulous on the nerves and midribs, obscurely transverso- 
reticulate; main-nerves about 7 pairs, carved upwards, not conspicuous; 
length 8 to 5 in.; breadth '6 to 1 in.; petiole *15 to “2 in.; adpressed- 
puberulous. Stipules lanceolate-acuminate, about ‘L in. long. Cymes 
ebracteate, axillary, sessile, 5- to 7-flowered, twice as long as the peti- 
oles. Flowers '35 in. long, ou very short pedicels, adpressed-pubern- 
lous or glabrous. Calyz campanulate, shallow, the mouth wide, irun- 
cate, entire. Corolla more than twice as long as the calyx, asl ver-shaped ; 
the tube slightly widened near the mouth; the limb densely hirsate on 
its upper surface, the lobes 5, oblong, obtuse. Anthers 5, oblong, sab- 
acute, on short filaments. Fruit depressed-globular, about 2 in. in 
diam, when dry, glabrous, 7- or 8-ridged, somewhat corrugated, crown- 
ed by the small calyx; pyrenes 7 or B, each with a transverse septum 
dividing it into two cells, the outer of which is l.seeded, the inner 






Perak: Scortechini 265; Ridley 4935, 9702, 9729; Wray 2590; 
King's Collector 402, 4128, 4462, 10082; Curtis 2018. Seranooa: Rid- 
ley 7438. E 


This closely resomblos a specimen in Herb. Kew (Horsfield Rob. 62) doabtfal.- 
ly named Lasianthus sylvestre Miq., bat in that the calyz hae 5 distinct triangular 
acute teeth | 
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surfacesolivaceons, somewhatshining, reticulate, the upper quite glabrous, 
the lower pubescent on the bold midrib and thin but prominent 5 or 6 
pairs of curved ascending main-nerves, sometimes also on the trausverse 
veins; length 3 to 4:5 in.; breadth 1 to 1:5 in.; petioles "1 to *15 in., 
stout, stipules about :15 in. long, pubescent, adpressed to the stem, 
triangular-acuminnte. Flowers solitary or in pairs, about ‘5 in. long, 
ebracteate, Calyx nearly as long as the corolla with a short tube and 
5 long unequal linear-lanceolate pubescent lobes. Corolla white, salver- 
shaped; the tube long and narrow, pubescent on both surfaces, but es- 
pecially inside near tho base; lobes broad, spreading, somewhat irregu- 
lar, with tufts of long hair near their apices. Anthers 5, short, sub- 


sessile near the base of the tube, Fruit unknown. " 
Perak: at elevations of 3000 to 4000 feet, Wray 3932; King’s Qol- 
lector 2156. 


33. Lasiantavs CunrISII, King & Gamble, n. sp. A shrub; young 
branches somewhat thicker than a crow-quill, sparsely and deciduously 
pubescent, ultimately glabrous. Leaves thickly membranous, olivace- 
ous-brown when dry, lanceolate or elliptic-lanceolate, much acuminate, 
the base slightly cuneate; upper surface quite glabrous; lower minute- 
ly and softly pubescent on the midrib, bold transverse veins and 4 to 6G 
pairs of stout spreading ascending curved maiu-neryes; length 2-5 to 
3:5 in.; breadth :35 to, 1:25 in.; petioles '15 to “2 in., very pubescent . = 
stipules triangular, adpressed to the stem, hirsute, under 'l in. long. 
Cymes not much longer than the petioles, axillary, sessile, 6- to B-flow- 
ered, ebracteate. Flowers sessile, 15 to *2 in. long. Calyz cleft to 
nearly the base into 5 sub-equal, linear-lanceolate sub-erect lobes, hir- 
sute externally. Corolla much shorter than the calyx, its upper part 
with dense long yellow hair; lobes 5,short, blunt. Anthers 5, sessile, 
4 oblong, blunt. Fruit ovoid-globular, sparsely pilose, ‘L in. long but 
jj^ crowned by the equally long, persistent calyx-lobes; pyrenes 5, broad, 
m 3-angled. ~ | 
« Penano: Curtis 284, 9355. | 

34. "LasIANTHUS PSEUDO-LUCIDUS, King, n. sp. A bush; young 

branches slender, densely and minutely tawny-tomentose. Leaves thin- 

: i ly coriaceous, narrowly elliptic-lanceolate, acuminate, the base cuneate, 
botb surfaces pale olivaceous-brown when dry, the upper glabrous; the 
| lower darker, reticulate, puberulous on the midrib and nerves; main- 
"n nerves 6 or 7 pairs curved, ascending, distinct on the lower surface ; 


ty 


b, length 2 to 2:5 in.; breadth *6 to 75 iu.; petiole about 1, in., pubescent ; 
E stipules narrowly oblong-lanceolate, tomentose, “4 in. long. Oyines 


twice as long as tho petioles, on short tomentose peduncles, 3- to d- — 


lowered. Flowers sessile. Calyx campanulate, “25 in, long, deeply - 
= j — ne 
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divided into 5 slightly unequal, linenr-lanceolate lobes, hirsute on both 
surfaces, Corolla and fruit not seen, 

Perak: at 5000 feet, Wray 4109. 

A species near L. lucidus, Blume (not of Hook. fil. in Fl. Br. Ind.), bat differing 
from that species in its thicker, less acuminate and rather fewer-nerved leaves, 
and thicker twigs which are morcover tomentose instead of glabrous, "Tho calyx of 
this is moreover hirsute instead of glabrous. 

95. LAaASIANTHUS NERVOSUS, King & Gamble, n. sp. A small denso 
shrub 2 to 3 feet high; young branches and petioles covered with 
dense short olivaceous tomentum. Leaves corinceous, deep olivaceous- 
brown when dry, shining and minutely reticulate, oblong-lanceolate, 
the apex acute or sub-acute and mucronate, the base sub-cuneate; upper 
surface glabrous, the midrib depressed; lower slightly paler, tlie stout 
midrib and 6 to 8 pairs of prominent curved ascending nerves minutely 
adpressed-pubescent; length 1 to 1:5 in.; breadth 4 to '6 in.; petioles 
'l to *15 in. long; stipules triangular, much shorter than the petioles, 
pubescent, caducous. Cymes sessile, while in flower shorter than the 
petioles, 3-flowered. Flowers sessile, about :15 in. long. Calyx cupular, 
very short, with 4 triangular teeth. Oorolla longer than the calyx 
(about *1 in. long), the tube cylindric, hairy, white; the lobes 4, short, 
with moniliform hairs inside. Anthers attached to the middle of the 
tube. Style shortly bifid. Berry bluish, sparsely hairy, globular, "15 
in. in diam., crowned by the calyx-teeth ; pyrenes 4. 

Perak: Scortechini 342. 

36. Lastanruacs HagvEYANUS, King & Gamble, n. sp. A shrub; 
young branches rather thicker than a crow-quill, minutely rusty-tomen- 
tose like the petioles and midribs of the leaves on both surfaces. Leaves 


membranous, elliptic or ovate-elliptie, (oblong-elliptic in vAn.); nar- 


rowed to the rather blunt (acuminate in VAR.) apex, the base rounded ; 
both surfaces pale-brown when dry ; the upper scaberalous and with a 
few scattered adpressed hairs near the edges; lower surface acabrid- 
puberulous between the 4- to 6 (8 to 10 in. var.) paira of slender little- 
curved ascending minntely pubescent main-nerves; length 4-to 5 in. 
(up to 7:5 jn var.) breadth 1°65 to 2 in.; petioles ‘15 to *2 in.; stipules 


triangular, acute, one-third or one-half as long as the petioles. Cymes 


longer than the petioles, ebractente, 3- to 5-flowered. Flowers '3 in. 


long, sessile. Calyx under *l in. in length, narrowly campannlate, | 


densely pubescent, the mouth 4-toothed. Corolla both outside and 
inside leas pubescent than the calyx, fannel-shaped; the mouth with 4 


‘ovate and acute spreading lobes. Anthers 4, narrowly oblong, shortly _ 


apiculate, exserted, attached by short filaments to the densely villous 
thront; style elongate; stigmas 2 or 3, hairy. Fruit unknown. 
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Perak: at an elevation of 3400 feet, Wray 444. 

VAR. longifolia. Leaves elliptic-oblong, shortly acuminate, as much 
as 7:5 in. long, with 8 to 10 pairs of nerves. 

Maunacca: Harvey. 

37. LASIANTHUS FERRUGINEUS, King & Gamble, n. sp. A bush; 
young branches about half as thick as a goose-quill, rusty-lanate like the 
outside of the stipules, the petioles and both sides of the leaf-midribs. 
Leaves dark-brown when dry, thinly coriaceous, oblong-lanceolate, much 
acuminate, the base rounded or sub-cunente; upper surface reticulate, 
sparsely covered with stiff flexuose hairs with conspicuous black bulbs 
at their bases, shining, the nerves thin but distinct; lower surface more 
densely hairy (tho hairs with smaller bulbs), especially dense on the 
16 to 18 pairs of bold curved spreading main-ngrves; length 5 or 6 
in.; breadth 1°25 to 1:5 in.; petioles *15 to ‘2 in.; stipules triangular, 
sub-acute, longer than the petioles, deciduous. Oymes small, not so long 
as the petioles, few-flowered, ebracteate. Flowers on short hirsute pedi- 
cels. Calyx *25 in, long, tubular-campanulate, densely hirsute like the 
corolla, deeply divided into 5 lanceolate acuminate sub-equal lobes. 
Corolla like the calyx but only half as long, white. Disk smooth, glab- 
rous, orbicular. Style short, glabrous, Fruit unknown. 


Perak: nt an elevation of 4500 feet; Wray 3911. 


38. LastANTHUS TOMENTOSUS, Blume Bijdr. 997. A shrub? Young 
branches varying in thickness, the longer nearly as thick as n goose- 
quill, densely clothed like the petioles and stipules with dense short 
rusty tomentum. Leaves thickly membranous, oblong-lanceolate, acu- 
minate, the base caneate or ronnded ; upper surface blackish-olivaceous 
when dry, sparsely and minutely strigoso ; the lower paler, shortly oli- 
vaceous-pilose except the 7 to 10 pairs of curved ascending nerves on 
their lower surfaces, and the bold midrib on both, which are tomentose ; 
length 2:5 to 3:5 in.; breadth “5 to 1 in.; petiole ‘1 to :2 in.; stipules- 
about as long as the petioles, triangular. Oymes when in flower twice 
as long as the petioles, when not in flower shorter, condensed, few- " 
flowered; ebracteate, sessile. Flowers ‘2 in. long, sessile. Calyx under 
`] in. long, widely campanalate, hirente, the mouth sub-truncate, obscure- 
ly toothed. Corolla salver-shaped ; the tube wide, glabrous outside and 
inside bnt with a band of stout hairs at the throat; lobes of the limb 
ovate, sub-acute, sub-erect, sparsely hirante. Anthers 5, ovate-oblong, : on 
short filaments, curving inward, and cohering by their margins. and 
tips. Style as long as the tube of tho corolla, cylindric, divided into 2 
com arms. Ovary 5-celled, with a single ovule in each. 
e Yapp * Jonont : Ridley 11181, —— 4083. 
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This resembles No. 17, but has ita leaves hairy on the upper surfaco, thicker 
young branches and a much wider corolla-tabe. 

39. DLasianruve BCALARIFOEMIS, King & Gamble, n. sp. Ashrob 5 
or 6 feet high; young branches thinner than a goose-qnill, minutely 
rusty-puberulous, faintly ridged, dark-coloured when dry. Leaves coria- 
ceous, narrowly elliptic-oblong, the apex very shortly acuminate or 
acute, much narrowed to the base; both surfaces dark olivaceous-brown 
when dry, glabrous, shining, the veins scalariform, horizontal, close 
together, very distinct especially on the lower surface, the midrib thin 
on the upper surface, stout, convex and often faintly pubernlons on the 
lower surface; main-nerves 7 or 8 pairs, little curved, ascending, broad, 
bold, and when young, minutely puberulous on the lower surface, al ways 
faint and glabrous ọn the upper; length 4 to 5 in.; breadth 1:25 to 
1-5 in,; petioles ‘25 to *3 in.; stipules minute (about *05 in. long) tri- 
angular, with broad bases. Peduncle solitary, ebracteate, glabrons, 
about *5 in. long, bearing at its apex a 3- to 5-flowered cyme. Flowers 
sessile. Calyx '2 in. long, campanulate, deeply divided into 5 narrowly 
oblong acute lobes very minutely puberulous. Corolla not seen. Fruit 
glabrous, obovoid, 5-ridged ; pyrenes 5. 

Perak: Scortechini 411; Wray, at an elevation of 6700 feet, 332. 

40. LasiANTHUS FILIFORMIS, King & Gamble, n. sp. A slender shrub 
2 to 4 feet high; yonng branches rather thicker than a crow-quill, 
clothed like the other parts of the plant with long spreading rather 
slender hairs, Leaves membranous, subsessile, oblong-lanceolate, short- 
ly acuminate; the base rounded, slightly unequal and minutely caudate, 
both surfaces olivaceous-brown when dry (sometimes pale), dull, more 
or less hispidulous-pubescent especially on the midrib and main-nerves; 
the upper when old sometimes almost glabrous; main-nerves 7 to 9 
pairs, thin, but pale and rather conspicuous on the lower surface (when 
dry), inconspicuous on the upper; length 2 to 2-75 in.; breadth “65 to 
lin.; petiole under *1 in. -or almost absent; stipules linear-lanceolate, 
pubescent, :2 or -25 in. long. Inflorescence a slender solitary filiform, 
 sparsély pubescent peduncle 75 to 1 in. long, bearing at its apex one 
or at most two, flowers subtended by a single or double linear bracteole 
(by two large leaf-like bracts in var, bracteata). Cualyz with a campa- 
nulate tube ‘1 in. long, and 4 linear-lanceolate erect lobes longer than 
itself. Corolla tubular, exceeding the calyx-lobes, white hairy, deeply 
4-lobed Ovary 8-celled. Fruit baccate, blue, ‘25 in. in diam., crowned 
by the long persistent calyx-lobes. 

Perak: Scortechini 29; King's Collector 851. 

var. bracteata, Flowers subtended by two ovate acute leaf-like bracts 


E. from *3 to :5 in. long. 
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Perak: Scortechini 180, 190; Ridley 8578. 

41. LasIANTHUS GRACILIS, King & Gamble, n. sp. A slender shrub 
2 to 3 feet high, young branches as thick as or thinner than a crow- 
quill, like the petioles nnd sometimes the under-surfaces of the midribs 
densely adpressed-pubescent. Leaves stifly membranous, ovate or sub- 
rhomboidal, the apex acute and minutely apiculnte; the base cuneate, 
sometimes slightly unequal; both surfaces usually glabrous; the 7 to 9 
pairs of main-nerves spreading, little curved, pale and conspicuous 
beneath ; length :6 to *'75 in.; breadth :35 to '5 in.; petiole under *1 in.; . 
stipules as long as the petioles, caducous. Inflorescence a filiform hairy 
peduncle shorter than the leaves, bearing at its apex 1 or 2 minute brac- 
teoles and (fide Scortechini) ] to 3 flowers. Fruit depressed-globular, 
glabrous, shining, “15 in. in diam. with 4 vertical ridges; pyrenes 4. 

Perak: Scortechini 39,617. Itidley (in tea gardens) 2904. ' 

49. DLastantaus Marnecayt, Hook. fil. Fl. Br. Ind. ITI. 188. A large 
shrub or small tree; young branches much thinner than a goose-quill, 
somewhat compressed, covered with deciduous minute rather stiff rusty 
hairs ov snh glabrous. Leaves thickly membranous, large, sub-coriace- 
ous, pale-brown, often tinged with olivaceous when dry, narrowly elliptic 
or sub-obovate-elliptic, shortly and abruptly acuminate ; upper surface 
quite glabrous, shining, the midrib and main-nerves and also the reti- 
cnlations rather prominent when dry; lower surface rather rough from 
the bold pale transverse veins; main-nerves 5 or € pairs, slightly curved, 
ascending, thin but prominent; the midrib stout, glabrous or with a 
few minute hairs; length 5:5 to 8:5 in.; breadth 1°75 to 3 in.; petiole 
2 to*3 in.; stipnles, lanceolate, acuminate, the base bróad, shorter than- 
the petioles, pubescent, deciduous, Glomeruli lobulate, shorter than the 

l petioles, sessile ebracteate, the flowers crowded on 2 or 3 short thick 
Mr" branches. Flowers about “15 in. long, on very short pedicels, puberu- 
| lous. Calyx abont as long as the corolla, campanulate, constricted 


E = 


r - somewhat below the three blunt or acute triangular teeth. Corolla 


y | tubular with 3 sab-acute triangular teeth. Anthers 3, broadly oblong, x 
n emarginate at the apex. Ovary 3-celled, style eylindric, Fruit obli- 
n quely elliptic, crowned by the small calyx; pyrenes 3, rugulose. a 
L -Marnacca: Maingay (K.D.) 871. SINGAPORE: Ridley 10737 ; K ing 
if 89; Hullett 528. Jonog&: Ridley 6516, 11185, 11186, 11187. SELANGOR : 


— . Ridley 4895. Perak: Scortechini, 678; King’s Collector 2964. —  — — 
: "This resembles No. 13, but is trimerons, ite cymés have —— — 
ebracteate, and its young stems and leaves are glabrous Ore SOs) 58 Mire: rw | 

 — 49. LASIANTHUS LUCIDUS, King & Gamble, n. sp. A glabrons feetid pus 

A shrab; young branches rather thicker than à crow-quill, somewhat m i 
compressed, especially at the nodes. Leaves thinly coriaceous; oblong: —— 
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elliptic or lanceolate, the apex caudate-acuminate, the base much nar- 
rowed, both surfaces pale-brown when dry, shining, reticulate: main- 
nerves 7 to 10 pairs, thin, spreading, interarching *15 in. from the edges, 
the secondary nerves almost as prominent; length 3°5 to 6 in ; breadth 
1:15 to 1°8 in,; petiole :15 to*2 in. or *25 in., slender; stipules miuute 
triangular, much shorter than the petioles. Cymes sessile, 4- to 8-flow- 
ered, ebracteate, Flowers 25 in. long, on short pedicels, narrow, erect. 
Calyz tubular, with 3 broad teeth much shorter than the corolla, glab- 
rous. Corolla narrowly tubular, with 3 long narrow-ovate lobes, hairy 
inside except at the tip. Anthers 3, erect, narrowly oblong, not quite so 
long as their filaments. Ovary S-celled; style long, slender, clavate. 
Fruit sub-trigonous, or sub-didymous, depressed, ‘2 to :35 in. iu diam., 
shining, blue; pyrenes 2 or 3, oblique sub-pyriform, smooth, each 
divided into 2 cells by a transverse septum, the anterior cell empty. 
Seeds concave, cupped, fleshy. 

Perak: Scortechini 264, 463; King's Collector 788, 2797, 2840, 5051; 
Ridley 2928, 5549, 7437, 8574; Wray 426, 973, 2807, 3931. 


02. Ouasatia, Commers, 


Characters of Psychotria except that the corolla-tube is slender and 
in one species is usually curved, and the seeds are orbicular plano- 
concave, the dorsal surface being flat and the anterior deeply concave; 
almost cupped, albumen uniform,— Disrgis. About 10 species, tropical 
Asiatic and African, 

In our opinion this genua might with advantage be reduced to Psychotria. 


Flowers sessile, from *5 to 1 in. long; corolla-tube slender, 
curved — l. C.curvwijftora. 


Flowers pedicelled, *15 in. long; corolla-tube wide, straight 2. C. rostrata, 


l. CmuasALIA CURVIFLORA, Thwaites Enum. Pl. Ceyl. 150, 421. A 

shrub 2 to 4 feet high; everywhere glabrous. Young branches woody, 

| terete, glabrous, dark-coloured when dry. Leaves membranous, ellip- 
a tic, oblong-elliptic, oblong or oblanceolate, shortly and somewhat abrupt- 
Me” ly and often bluntly acuminate, narrowed at the base; ( narrowly ellip- 
tic or linear in vars.) upper surface olivaceous-brown when dry, the 
lower paler; main-nerves 5 or 6 pairs, much curved, spreading and as- 
4 — cending, thin but distinct on the lower surface like the wide reticula- 
E tions; length 6 to 8 in.; breadth 1 to 275 in.; petioles '8 to ^75 in. 
| Stipules coriaceous, campanulate-cupular, blunt, “15 to "35 in. deep, the 
or J- cleft. Oymes solitary, terminal, 
from 1 to 2 in. long, and the same in diam., sometimes on naked pedun- 
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trichotomons, often short, few-flowered. Flowers sessile, from *5 to 1 in. 
long. Calyx only *15 in. long, campanulate, the mouth irregularly and 
shortly toothed. Corolla about four times as long as the calyx, the tube 
long and narrow; its 4 lobes not a quarter of its length, lanceolate, spread- 
ing. Anthers 4, linear-oblong, deeply cordate at the base, the filaments 
varying in length. Style also varying in length. Fruit pisiform, globose 
sometimes didymous, crowned by the small remains of the calyx, glab- 
rous, pyrenes thin, each with one plano-convex seed. Kurz For. Flora 
Burma, II. 14; Miq. in Ann. Mus. Lugd. Bat. IV. 202; Hook fil. FI. 
Br. Ind. III. 176; Trimen Flora Ceylon III. 363. O. lurida, C. tetran- 
dra, Miq. Fl. Ind. Bat. 281, 282. O. Sangiana, Miq Fl. Ind. Bat. Suppl. 
546. Psychotria lurida, Bl. Bijdr. 959 ; DC. Prod. IY. 521. P. eurvifolia 
and P. ophioryloides, Wall. in Roxb. Fl. Ind. ed. Carey & Wall. II. 167, 
168; Cat. 8360, 8364; DC. Prod. l.c. 520. P. ambigna, W. & A. Prod. 
433; Wt. Ic. t. 127. P. tetrandra, BC. Bijdr. 961; DC.1.c. 521. Zwaar- 
dekronia lurida, Korth, in Ned. Kruidk. Arch. IT. 252. Irora attenuata, 
Wall. Cat. 6164. Psychotria, Wall. Cat. 8361, 8362, 8363, 8364, 8375 ; 
(in part) 8386, 8390. Rubiaceae, Wall. Cat. 8461. . 

In nll the provinces, common. 

The corolla varies in length and is moreover dimorphous as regards the rea- 
spective length of the stamens nnd pistile, As regards leaves the plant varies 
greatly. It seems necessary, however, to separate one Malayan varioty. 

var. linearis King & Gamble ; leaves linear-oblong from 3:25 to 85 
in. long, and from :35 to ‘65 in. in breadth. | 

Maracca: Ridley 1359: Goodenough 1606. 

2. QnASALIA ROSTRATA, Miq.in Ann. Mus. Lugd. Bat. IV,203 excl. syn. 
Psychotria tetrandra. A slender glabrous shrub; young branches thicker 
than a crow-quill, compressed, pale. Leaves membranous, greenish when 
dry, elliptic or elliptic-oblong, the apex acuminate, the base usunlly much 
narrowed but sometimes rounded and oblique; both surfaces more or 
less distinctly fine-reticulate ; main-nerves 5 or 6 pairs, curved, spread- 


ing, conspicuous beneath when dry; length 3 to 6 in.; breadth 1:5 to 


2 in.; petiole '25 to “4 in.; stipules less than '1 in. long, connate into a 
short tube, the mouth with a few bristles. Cymes solitary, terminal, 
slender, from :75 to 2 in. long (including the peduncle); bracteoles 
fow, broad, coriaceous; branches divergent, trichotomous, few-flowered. 
Flowers ‘15 in. long, on short pedicels. Caluæ campanulate; the mouth 
oblique, irregularly 4- or 5-toothed.  Corolla-tube wide, only slightly 
longer than the calyx; the limb about as long as the tube with 4 broad 
blunt spreading lobes. Anthers 3 or 4, ovate, as long as the filaments, 


-included in the corolla-tube. Fruit ovoid, smooth, ‘25 in. long. Hook. 








- 
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fil. Fl. Br. Ind. III. 177; Miq. Fl. Ind. Bat. II. 281.  Psychotria rostrata 


Blume Bijdr, 961.  Polyozus latifolia (fide Miquel) Bl. Bijdr., 948; DC. — X 


Prod. IV. 521, 494, 
 Maracca: Griffiüüü (K.D.) 3045; Maingay (K.D.) 937. — : 
Ridley 4092. Sincarore: Ridley 4890, SELANGOR: Ridley 7376, Dis- 
pines, Ridley 7992.  PrRAK: Scortechini 1482. King's Collector 2190. 
We follow previous writers in putting this plant in the some genus as Chasalia 


urviflora, from which it differs in having a corolla with a short wide perfectly 
atraight tube. 
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A small consignment of Cyperacem and other aquatic plants lately 
received in the Royal Herbarium at Sibpur from the Seistan Arbitra- 
. tion Mission, and made over to the writer for examination, included a 
Scirpus which does not appear to have been described hitherto. The 
hypogynous bristles are plumose, and the stigma bifid, so that it would 
fall, as the species are arranged in F]. Br. Ind. V. 653—663, under 
Sorpa proper near Scirpus litoralis, but study of the material in the 
Calcutta Herbarium has suggested that a short review of S. litoralis 
and its nearer allies may be useful. 
^ In the Fl. Br. Ind, (V. 659) Schrader's liforalis is given priority 
over Vahl's “subulatus,” the two being taken as equivalent; but it will 
f EN be convenient in this peper t to commence with " subulatus,” which Vahl 


m i. 19. 
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(En. II. 268, 1805) gives as an inhabitant of the Nicobars (collector 
not stated) and describes it as follows :— 

Aphyllus spicis oblongis, squamis carina pubescentibus stylo trifido, 
involucri foliolum longius rigidum læve, squamis emarginatis * * * 
setae apice plumosae * *^* 

He distinguishes his plant from S. lacustris by the setae being plu- 
mose, not retrorsely echinate. 

Who collected Vahl's plant and where specimens are to be seen, I 
have so far failed to discover. 


——— — 


In 1806 Schrader's Flora Germanica appeared, in which he distin- — ^ 
guished Scirpus litoralis as an undescribed species resembling S. trique- 
ter of Willd., between which and S. maritimus he inserted it. | 

His figure: shews a Scirpus of the trigueter stamp with two styles 
and what may have been two plumose setae, also a membranous ligulate : 
body which looks like a filament wanting its anther or a 3rd (glab- 
rous) segment of the perigoninm; the nut is shown as obovate and 
acuminate, without any trace of a style base; the stigma is bifid : 
glumes faintly carinate, hardly acute, entire, and not ciliate; — 
less than 4 an inch in length. 

His description i is not strictly in accord with his figure, more parti- 
cularly as regards the glumes; these he says are very blunt and tipped 
with a long mucro, which is more or less reflexed. 

Bentham (Fl. Austr. VII 334) remarks that the essential character 
| derived from.the bristles of S. littoralis was overlooked both by Lin- 
L nius and ‘Schrader, but it must be noted that the plant was not taken up 
by Linnwus. Schrader records that he had not seen ripe fruit, but dr 
= figure shews the plumosé bristles as to which the text is silent. ' 
|J ç His plant was found by  Wulfenius. in marshes near Duino ind 
» A Monfalcene on | the Adriatic (Gulf of Trieste) ; I have not seen speci- 
mens, JE > 

paaie i [Ls MA — — ' n 












du 1812 — fimbrisetus was published by Delile as an Egyptian 

ecies. The figure and description suggest that his plant differs i 

from hut of the northern shores of the Mediterranean if at all, as ut 

follows = * 

| (a) main involucrál bract hardly exceeding the inflorescence ; P 

oF (b). inflorescence more pompact, peduncles st i fer; 7 — 
* WEBS BES — Armi 

T ish: ‘achene obcordate,  roundec at tk ape x, hardly. 
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(4) sheaths producing laminw which attain 3 inches in length by 
$ of an inch in breadth at the base and are flaccid, narrowly 
triangular-acuminate in outline, acute at the tip, and spread- 
ing. í 5 

Note.—' The rootlets are scanty and feeble (in the figure). 


In 1820 Carey's Edition of Roxburgh's Flora Indica appeared in 
which Scirpus pectinatus is described, as a native chiefly of “ marshy 
places where the soil is sandy.” There isa picture of this among the 
unpublished drawings in Herb, H.B.C. which differs from S. fimbrisetus 
Delile in the sheaths bearing ho laminm, in the shape of the glumes 
which are acute, not at all emarginate, and by the lax and drooping 
panicle. | 

There are specimens in the Caleutta Herbarium gathered in salt 
marshes near Sealdah in November 1860 and December 1866, by Kurz, 
which appear to be the plant of Roxburgh and have been so named by 
the finder. | | 

Wall. 3506 which is fróm Herb. Heyne, and was therefore prob- 
ably collected on the coast of the Peninsula, agrees fairly well with S. 
pectinatus also. 

There are also two Ceylon examples (C. P. 831) which have been 
named S. pectinatus Roxb. in Thwaites’ handwriting. 


In Wight's “ Contributions," (1834) the Indian Cyperacews were 
reviewed,—chiefly on material in the Herbaria of Wight himself, of 
Wallich, Royle, and Lindley,—by Prof. Nees von Esenbeck, who divided 
off sundry types from Scirpus and created, among other new genera, 
Malachochwte, which in his Tribe III (Scirpew) is referred to a sub- 
tribe B. with the glumes (squam:o) arranged spirally (plurifariw), 
and to that particular group of the same which has a perigonium (of 
bristles). — ' amis 

In its group Malacochwte is distinguished by the “ sete" which 
constitute the perigonium being linear, membranaceous, and ciliate, — 

He enumerates a single Indian species only, vis., Malacochwte pecti- 
nata, of which the synonymy is given as follows :— 

Scirpus pectinatus, Roxb. Fl. Ind. I. p. 218 (Ed. 
Wall.) I. 210. | 
S. campestroides, Roxb. in Co. Merc. I. Or. Mus. tab. 
744 (fide Arnott) 
S. plumosus, R. Br.? Fl. Nov. Holl. | S 
y As localities are mentioned sandy marshes of the E. I. Peninsula 


(Roxburgh, Wight), Nepal (Royle). gia 
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I have not traced S. campestroides of Roxburgh's unpublished 
drawing, but it seems likely that the Nepal habitat is an error, and 
that S. pectinatus was collected on the coast or in tidal rivers exclu- 
sively. 

Wight's plant was doubtless that which is represented from Cey- 
lon in Herb. H.B.C., named S. pectinatus Roxb. and S. subulatus, Vahl 
by Mr. C. B. Clarke subsequently. 

Royle's specimens may have been from the Debra Dun or Kumaon, 
and to whatever plant they belonged were presumably distinct (as a 
sub-species at least) from the estuarial, Scirpus pectinatus. 


In the Flora Germanica (VIII p. 42 Ic. COCCIX) Reichenbach has 
described and figured Schrader’s Istrian species, giving as additional 
localities the Venetian Islands, and the synonymy as 


= 8. mucronatus, Scopoli 

=. fimbrisetus, Delile 

= Fimbristylis mucronatum (sic), Vahl 
= Malacochemte littoralis N. von E, 

= 8. balearicus, Willd, ined. 


From the last synonym it appears that a similar or identical 
species had been collected in the Balearic Islands also. Reichenbach's 
figure represents a plaut agreeing fairly as regards the sheaths and 
inflorescence with S. pectinatus of Roxburgh, but differing from that 


observers as regards the anthers, which are sho | as adnate to a strap- 
shaped filament, broadened upwards, and produced above the cells into | 
a short semicircular crest or expansion, which is bristly or minutely - 
lumose ou the margin. — tae sin C ER, SENT 
y The achene is depicted as plano-convex, shortly stalked, and obcor- - 
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In 1855 Steudel (Synopsis Pl. Cyper.) described the following species 
of Scirpus belonging to the same group as S. litoralis Schrad, viz.— 








SCIRPUS. 
No. Species. Habitat, Character, 
40 | Philippi, Tineo  ...| Sicily ... | Stigmas 3. ' 
41 | plumosus, R. Br. ... | N. Holland -» |Culm terete, glume-margina 
naked. 


42 | Meyenii, Neos sa (N. Holland and |Styletrifid, achenes lead-coloured, 
Sandwich Islands punctate gibbous, 


43 | Brayii, Hoppe «-» | Baltic .» | Style trifid, glumes ciliate above, 


44 | subulatus, Vahl — ...| India ... | Style deeply bifid, achenes ruat- 
coloured, compressed, smooth.4 


45 | litoralis, Schrad  ...| Mediterranean, etc. | Style bifid, glumes blood-red to 
rust-coloured, achenes plano- 
convex, punetulate, 


46 | Desprausii, Steud. ... | Caba ... | Style bifid, glames not mucro- 
e nate. 


50 | Jatora, Kunth Pero =.. | Calm triangular, style bifid, 
(? Tatora) eas glumes not aristate. 


61 | Pterolepis, Kunth Cape G. Hope . | Calm terete, style bifid, glumes 
atrongly ciliated. 





It appears that Schrader in à memoir that is scarcely accessible had 
referred his S. litoralis to a new genus Pterolepis ns P. scirpoides, inclu- 
ding in it the Cape plant which is No. 51 of Steudel, but Nees demo- 
lished Pterolepis, at the same time erecting Malacochwte for the recep- 
tion of the Roxburghian species having a bifid style and plumose sete 
" and certain extra-Indian forms, in which the Australian plant of Brown: 
was doubtfully included. T 

— Stendel gives S. pectinatus of Roxburgh as S. subulatus of Vahl, 

l and reduces fimbrisetus of Delile to S. litoralis of Schrader, but under 
i these he says nothing of the Neesian “ Malacochmte. ” 1 
i S. Philippi is a doubtful plant reduced by some authorities to 
S. litoralis though the style is described as trifid. It is only found in 
Sicily and may be a good species, bnt the writer has no means of plac- 
ing it at present, S. Brayii of Hoppe is referred to S. lacustris, and is 
therefore not a Malacochwte; so that if for the purposes [of this note we 
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put the American species on one side we have left the following, 
tis :— 

S. plumosus,—R. Brown 

S. Meyenti,—Nees. 

S. subulatus,—V ahl 

S. litoralis, —Schrad. 


S. Meyenii differs from the other plumose by the trifid style, and 
the same applies.to the true S. subulatus of Vahl, so that of “ Malaco- 
chete'" with a bifid stigma there remain but two out of the above, 
viz :— X 


S. plumosus, —R. Br. ; and 
S. litoralis, —Schrad. S 


To these we must add, however, S. pectinatus Roxb., because Nees 
(in Linnea, IX. 2921) has kept Roxburgh's species distinct from 
Schrader's litoralis. 

[Note.—1n the Prod. Fl. Nov. Hollandis S. plumosus is contrasted 
with the “ Caribean ” S. validus of Vahl's Enumeratio, but S. subulatus 
is not mentioned.] 





" 


Miquel's Flora of the Dutch Indies (1855) contains only one Soir- 
pus of the “ Malacochste" type, which is given as Scirpus subulatus 
Vahl, Roxburgh’s Scirpus pectinatus being cited as a synonym, also 
Nees’ Malacochsete. 

Nothing is said about S. litoralis or plumosus, although Steudel is 
referred to. “ Further India" is given as the Batavo—Indian habitat " 
(apparently) along with the Nicobars (as the external distribution 


: bly). -. — 
Ew - Miquels description follows Steudel exactly although not verbatim ; 
k s but Stemdel's does not fit with Vahl's whose S. subulatus had a trifid — — 
ve style, while Steudel's description brings his species near S. litoralis by 5 


the style being bifid. Steudel does not give the solitary habitat from 
= which Vahl's plant had been gathered when the “ Enumeratio " was j ad 
| published, and as he cites Roxburgh, and his description tallies with - * 
Roxburgh's sufficiently, the probability is that he had S. pectinatus a 

! - ; . x rac dediti : 433 rd ; 
Bot — 44 
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Boeckeler in tho XXXVIth issue of Linnæa (1869—70) described 
the Cyperacem of the Royal Hb. Berlin, and has givon a key to the 
species of Scirpus taken up by him. This has a group under the first 
main section (A. squamm apice recte) which is distinguished by the 
segments of the perigonium being fimbriate-ciliate: this group includes 
three species, viz :— 

S. subulatus, —V ahl 
S. triqueter, —Linn, 
S. riparius,—Presl, 


It may be noted that these.are referred to a sub.section having 
glumes entire (squamm intëgræ). which is inapplicable to several of 
the forms which he Has assigned to S. triqueter, 

Moreover he has reduced S. fimbrisetus Del. (or as he gives it, fol- 
lowing a misprint in the Index to Stendel, “ fimbriatus ™) and S. litoralis 
of Schrader to S. triqueter of Linnæus, which is certainly erroneons, 

His S. riparius of Presl. is made up of several species of Steudel'a 
plus some others subsequently edited, all American, of which most 
appear to be referable to the sub-genus “ Malacochate" ; but for the 
purpose of this note the American forms may be neglected, 

Under “ S. subulatus" he cites :— 

(i) S. subulatus Vahl (but had apparently not seen authentic 
specimens), 

(ii) Malacochwte pectinata Nees, in whose Hb. he seems to have 
seen a specimen (from Wight probably) ; 

(iii) Wallich Hb.—No. 3506 B ; 

(iv) S. arabicus Nees et Ehrenb in Hb. Berol ; 

(v) Thwaites No. 831 from Ceylon ; and 

(vi) Boivin No. 3051 from Mayotte, which is no doubt the island 
of Mayotta, one of the Oceanic group of the Comoro Isles, 
half-way between the Mozambique Coast and Madagascar. 

As observed above, Thwaites No. 831 is in Hb. H.B.C..and is 
marked as S. pectinatus Roxb. ; 

S. Pterolepis Kunth (= Pterolepis scirpoides of Schrader's Analecta . 
Fl. Cap.) he makes var. B of S. subulatus without discussing the 
strongly marked diognosis which is given for the Cape plant by its 
author. The Mascarene plant is not improbably the same as Schrader's 
Pterolepis or closely allied to it; but for want of specimens the writer is 
unable to suggest a place for either form, 





In the Flora Austral (l.c.) it is pointed out that Boeckeler was 


wrong in identifying 5$. litoralis with S. triqueter of Linneus and 
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of Schrader. From the remark that the areas of* S. litoralis ( Mediter- 
ranean region) and S. plumosus R. Br. (Australian continent) are 
distant, it appears that Bentham either had not seen Vahl's subulatus 
and Roxburgh's pectinatus or was not prepared to unite them summa- 
rily with litoralis. 


In the Flora Orientalis S. litoralis is the only Malacochmte dealt 
with. 

It is noted as— 

= S. fimbrisetus, Dol. 
= S. triqueter, Gren. & Godr. and of Boeck, (Lo.) [not 
of Linn, ] 
= §. pectinatus, Roxb. 
= Malacochæte li i 
and — —— Nees. 

The distribution given is S. France, Italy, Greece, Corsica, Crete 
Cyprus, Anatolia, Syria,—Alexandria, the Fayum and the Great Oasis 
in Egypt, —N. Africa, Caspian region, and Afghanistan ( Griffith.) 

A variety (oligostachys) is added as found in what is probably a 
marsh (from the name) in Eastern Persia (Coll, Bunge). 


Trimen (Fl. of Ceylon V. 77) gives S. pectinatus Roxb, as a syno- 
nym of S. litoralis, and notes that it inhabits tidal waters in Ceylon, 
occurring rarely, 





In the Fl. Br. Ind. VII. 659 S. litoralis is noted as the only Indian 
species with the bristles plumose, and the synonymy is— 
^ eine ' 28. subulatus, "Vahl, also Med 
ur = 8. fimbrisetus, Del. — — — 
y * =S. pectinatus, Roxb. s 
= S. triqueter, Gren. and Godr, and of Boeck; (dod. 
not of Linn. | 
= Malacochete litoralis, 
=M. pectinatus | pees, 
It is also observed that it is part of Wall. No, 3506 C. wie 
"The weakness of the rhizome is noted, and the anthers are. les- = 
eribed as red-crested (ct. Reichenbach's figure of S. . litoralis.) b 5 d. N 
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convenient in some ways to retain it as a &ub-genus, but in Scirpus Kysoor 





of Roxburgh (placed as a variety under S. grossus Linn. in Fl. Br. 
Ind.) the '*seim" nre minutely plumose, ahd this species would logi- 
cally be included in Mulacochwte, while its natural affinities seem to be 
with S. grossus of Vahl, and with Mr, C. B. Clarke's series ** Sylva- 
ticas," 

The importance of the characters derived from the “sete” can- 
not be correctly estimated until more is known of the morphology of 
the flower in Scirpus and its allies, and of the part played by the hypo- 
gynous bristles in the life of tbe individual, Where these are “ plu- 
mose, " all the floral whorls ^ppear to be unsymmetrical, the actually 
anterior segments of the perigonium being more in number than the 
posterior and declinnte. The flower of such a Scirpus would in fact be 
somewhat on the plan of a minature Gladiolus, In Scirpus pectinatus 
and S. litoralis the anterior “sete” seem to be pretty constantly four 
iu number, of which one pair is opposite the axis, the others being 
pushed to the right and left of it by the ripening achene, which, as 
noted by Roxburgh, they embrace laterally. The plano-convexity of 
the caryopsis itself may be due to the same tendency. In the ripe 
floret of certain Malacochmíes, there are two flattened scarious white 
ligules corresponding to the anterior setw, and arising in some species 
apparently with them from a ring that surrounds the base of the cary- 
opsis. Whether these have carried anthers,—or at all events pro- 
duced pollen,—may be doubted, but they are, in all likelihood, modified 
filaments, and the whole of the “‘setm " therefore in ** Malacochate" (also 
in S. Kysoor and S. eriophorum presumably) would thus be regarded 
as belonging to the staminary whorl, while the plumose sete of the 
litoralis group, of which the hairs are certainly gland-tipped, and have 
been observed to be moniliform, would be comparable with the staminodes 
of Palisota (see fig. $1 in Engler and Prantl. II. 4, p. 62).  Roxbargh says 
of S. Kysoor that it has the setw always five in number, and examina- 
tion of fresh specimens would no doubt confirm his observation. In 
the S. litoralis group the writer finds the plumose segments of the peri- 
gonium to be always four in dried specimens, but living material is want- 
ed to clear up the variability in the development of sete in this 


genus. - 


A key is appended to those forms of Scirpus found in Europe, Asia | 


and- Australia, which, on the above view, have three or more of the 
perigonial “sete” (in the fertile florets) developed as penicillate 
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+ Nut plano-convex 
* Style bifid 
O Culms rooting separately 
4& Sbeaths without laminm. 


1, Main involucral bract longer than 
the effuse panicle ... es pectinatus, Roxb. 
Hab. Sea coasts and estuaries 
of Ceylon and India, Sun- 
driban (Kurz!) Coromandel 
(Heyne!) Ceylon (Thwaites ) 
Dist : — (Not known.) : — 
2. Main involncral bract shorter 
i than the rather compact panicle...plumosus, R.Br. 
- Hab. Coasts of Australia (!) 
Dist :—( uncertain) 
CEN | AA 3. Sheaths with distinct (sometimes 
wert submerged) laminw e litoralis, Schrader 
A s Hab, Rivers and lagoons (in 
dum brackish water only ?) 
Aa’ i Afghanistan (Griffith ex Boiss.) - 
A Waziristan (Stewart!) Punjab 
ptt | i (Stewart and others!) Kathiawar 
E . (Mehta in Herb  R.E.P.!) 
IO. | Ahmedabnd (Burkill!) Rajputana 
| (King!) Central India (Vicary ! | 
1 T Duthie !) alt x E 
Dist Persia, Central Asin, Egypt, inet End 3 












IN wu Mediterranean to S.Portugal | — = = 
i E. ^b 00 4. Culms and barren shoots (phyl- ps e aM M * 
E s . lodes) several from a common X» 
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++ Nut trigonous 
Gir) vduvasukeiseéspessseseeveentewkessevesse EBOOKS ONO 
Hab. Ponds and marshes. 5. 
Bengal (Burkill!) Chota 
Nagpur (C. B. Clarke!) 
Dist :—(endemic ). 
The above (as well as the subjoined additional species of Scirpus) 
is altogether provisional, but put forward in the hope that it may draw 


the attention of local botanists to the group, and lead to the collection 
of further material. 


Descriptio sp. No. 4, antecedentis. 
. Scirpus WARDIANUS. 


3-Spedalis, erectus, culmis pluribus, ex rhizomate rotundo sspe 
incrassato, radicillis fibrosis undulatis nigris cireumdato, exorientibus, 
floriferis levibus rigidis obtuse triquetris, foliis (phyllodiis) planocon- 
vexis spongiosis culmis floriferis elatioribus, involucro universali erecto 
paniculam aequante vel supereminente, panicule ramulis parum effusis, 
spiculis oblongis uncialibus albescentibus, squamis iuferioribus acumi- 
natis sterilibus deciduis, mediis nuciferis apice retuso subpersistentibus, 
omnibus scariosis pellucidis margine integerrimo spinulis microscopicis 
ornato carina flavida iu brevissimum mucronem excurrente, perigonii 
setis anterioribus quatnor, duobus caryopsidis plano-convexe obcordate 
breviter stipulatae ad apicem styli frustulo minuto armato duo latera 
 amplectentibus. 

A tall clubrush with several plano-convex barren shoots or leaves, 
which are very spongy, from the same rhizome as the flowering stem, 
which is rather slender for the group, but rigid, terete below, in the 
upper two-thirds bluntly triangular, sides slightly convex ;—spikelets 
fully an inch long, larger and more tapering than in S. litoralis ; branches 
of the panicle rather stiff ascending; glumes without rust-coloured 
markings, those of the fertile florets very thin, wings almost transparent, 
keel pale-golden, gibbous near the base; the lower empty glumes 
acuminate falling away from the rather stout notched rachis before 
the fruit ripens, when the spikelet bleaches. Nutlet narrowed at 
the base,—at the tip rounded, (under a high power) finely reticulated, 
colour olive turning to a chestnut-brown. 

— From S. litoralis Schrader, this should be easily distinguished by 
the presence of distinct “ leaves”; the strong rhizome and much larger 
silvery, not chestnut, spikelets. | 

It is nearer S. pectinatus and S. plumosus which may not improba- 
bly be found to form a single species, but the panicle is more effuse in 
pectinatus, and in neither is there any rhizome; the Seistan plant 
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manifestly survives over one or more winters, while the other species, 
to judge from their weak attachments, may be annual. 

Vern. Tuzg. — Sent by Col, C. A, MacMahon from the Helmund 
lagoons where it is gregarious and abundant, with Arundo Donaz Linn., 
Scirpus maritimus Linn., and other fen plants of the temperate and 
sub-tropical zones of the northern hemisphere. 

Named after the writer's frieud, Mr. T, J. R. Ward of the Punjab 
Irrigation Department, who has supplied full and interesting notes on 
this collection of aquatic species from the Helmund. 
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The Himalayan summer storm of September 24th, 1903, and the weather 
immediately subsequent to that date in Northern India.'—By C. 
LirrLE, M.A, (With Plate vi.) 


[Read March 2nd, 1904.] 


Although in this paper some reference is made to the past two 
rainy seasons, the discussion in the main deals with occurrences towards 
the close of the monsoon season of 1903. My reason for making this —» 
arrangement is the belief that these later events bring into stronger. 

. relief the importance of considering to what these events are due, It 
will, I am sure, be obvious to all that until such occurrences can be # 
" fully accounted for afterwards, there is no prospect of their being fore- 
= . geen with even a semblance of accuracy. j 
In the Englishman of September Lith, 1903, there appeared, the 
usual weekly report of Meteorological observations at St. Xavier's Col- 
lege. To that reporta note was added giving expression to the idea that 
the monsoon season had practically come to an end in Northern India. 
The note closed with the following sentence: “ This year, 1903, there 


seems therefore to be greater fear for a speedy termination of the rainy 
| period," — 
— 1 Inthe Monthly Weather Review for September 1903, published in February k 
|» — — 1904, the following is the summary of tho weather in the former month:— 
’ - — During Septomber 1903, the weather was more disturbed than usual over. 
ay area and surrounding regions, occasioned by a series of small storms which 3 
—— over the Bay, and thence progressed through tho central parts of the 
(aily quiate Upper India. Over Western India, on the contrary, the weather waa — — 
—— The south-west monsoon was, on the whole, weaker than usual vor 
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In the Pioneer of September 28th, the following remark appeared : 
“The sky is becoming clear all over Upper India, and fine weather 
is now promised by the Meteorological Department." 

Ten days later the Pioneer wrote as follows: “ On the 26th or 27th 
September the Meteorological Bureau seems to have arrived nt the con- 
clusion that fine weather conditions were becoming established over 
Upper India just on the eve of one of the most heavy and prolonged 
bursts of rainfall that can ever have been recorded so late in the year. 
Even now the daily telegrams seem to show no appreciation of the 
extraordinary character of the season in which October seems to have 
changed places with July. Down to the end of the former month there 
was every reason tg apprehend in these Provinces that the autumn 
crops would be a failure from the want of rain. The danger now is 
that they may be ruined by too much of it. Already serious damage 
must have been done in places, and the telegrams to-day give a lively 
picture of the state of things in the Deccan and especially at the capi- 
tal. Railway communication has been severed between Madras and 
Secunderabad. There are even fears that the great Hussain Saugor 
Tank may burst its bounds, and already thousands of people belonging 
to the villages along its banksare said to have been rendered homeless." 
^ My object in quoting the above remarks from the daily press I will 


‘give presently. But before going on to the subject of the paper I may 


perhaps be permitted to point out, that it is not apparent, whether the 
criticism of the writer iu the Pioneer is directed against the system on 
which weather forecasting is done in this part of the world, or whether 
it is against the subordinates, I might almost say the rank and file of 
the Weather Bureau who, in no way responsible for the system, still 
have a responsibility as regards the application of that system to daily 
occurrences. I have not been able to verify the accuracy of the state- 
ment in the Pioneer that the Weather Bureau had come to the conclu- 


sion that fine weather conditions were becoming established, but there 
is not much doubt that such was the case, because on the present system 


of weather forecasting there was no other alternative. The chief feature 
of the present system, at times other than when weather is controlled by 
a well-marked cyclonie storm, is in the estimate of the strength of what 
is called the Arabian Sea monsoon current and the Bay of Bengal 
monsoon current. If these currents are both weak, then diminished 
rainfall ig considered inevitable in Northern India; and when this weak- 
ening of the monsoon current on both sides of the peninsula is accom- 
panied by the commencement of the change of season iu Upper India, 
about the usual time, the chances of more rainfall in that region are 


2 . greatly diminished. Now, in September of the past year, there was - 
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practically no monsoon either in the Arabian Sea or in the Bay of 
Bengal, if it be understood that a smooth sea and comparatively light 
winds indicate the absence of monsoon ; and, as the Pioneer states, the 
skies had become cloudless in Upper . fidi. We have also the evi- 
dence of the meteorologists of St. Xavier's College, Calcutta, that in 
their opinion the rains would terminate early—an opinion given quite 
independently of the Weather Bureau. Assuming that the chances 
were 10 to 1 against a disturbance developing in the Bay of Bengal or 
the Arabian Sea during the latter half of September or first week of 
October, and 10 to 1 against that storm moving north-westward, if it 
happened to form, the chances were 100 to 1 against rainfall in the 
United Provinces or the Punjaub. The above chances are not at all 
unlikely if we remember that the monsoon had become exceedingly 
weak in the Indian sea area, and that the sky had become cloudless in 
Upper India: or, in other words, that atmospheric conditions in the 
north of India and the Bay of Bengal were such as in ordinary years 
are experienced in the early part of October. Experience has shown 
that under such circumstances no cyclonic storm has ever advanced 
from the Bay of Bengal or the Arabian Sea in the direction of North- 
west India. 

The conclusion therefore is that the subordinates of the Weather 
Bureau had two alternatives. "They had either to stand by the system 
and cóme to the conclusion that rainfall had ceased for the year in 
North-West India, or they had to put aside the system and strike out a 
new course for themselves, That the former course was adopted is in 
my opinion not only natural ; the adoption of any other was impossible. 

One of my reasons for making the above newspaper quotations is 
to emphasise, as strongly as it is possible to do, the fact that weather in 
Northern India just after the middle of September was of a kind to 
suggest an early termination of the rains in Northern India, and that 
before the end of the first week of October rainy weather*of an intense 
character had become established over a great part of Northern India. 

A change so noticeable, as that most undoubtedly was, must have 
béen due to well-marked local causes, which ought to become apparent. 
on subsequent enquiry. Now whether these causes can be brought to 
the surface from the meteorological records or not, there can be no 
question that the events of the early days of October were not foreseen, — 
and in my opinion could not, under the present system, have been fore- 
seen, for reasons which I have been trying to make clear in previous 
ers read before this Society. Until the atmospheric processes are 
b present, it is a mere truism to state — 
t forecasting is impossible. nt ae). 
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The criticism of the Pioneer if just, makes it obligatory on some 
one to revise present-day methods of meteorologists in India, and 
cannot be entirely overlooked by even the most humble worker or 
writer, I have given my opinion that any fault, there may have been, 
cannot be laid at the door of the subordinates who were carrying on 
the daily routine of weather reporting and forecasting. It must, there- 
fore, have been the system that failed, and as that system is intimately 

. connected with the subject of this and other papers which have been 
read by me before this Society, I will pause for a brief reference to 
that system. I may be permitted to point ont that atmospheric prob- 
lems, whether simple of their Kind or complex, are of such unusual 
difficulty, that their, treatment must of necessity, in any department 
such as a Weather Bureau, be the special responsibility of the head of 
the department; and that the success or failure of a system, whether 
in its bearing on past events, or as the basis of weather forecasting, is a 
matter, from the point of view of science, of strictly personal reckon- 
ing. On that ground I may be excused somewhat repeated reference in 
the few general remarks that follow to Mr. Blanford and Sir J. Eliot, 
who have controlled meteorological work in India during the past 
thirty to forty years. 

It requires only a cursory examination’ of the meteorological his- 

E- Lory of the early years of the department to realize, even in the light 

— of the accumulated experience of the intervening years, how sound was 

.the instinct displayed, and practical the view that was taken of the 

possibilities of meteorological work in India by its founder, Mr. H. F. 
Blanuford of immortal memory. Nothing affords a more striking illustra- 
tion of his power of separating what may be called casual occurrences, 
or from those indicating important or controlling causes, than his 
method of estimating the ‘strength of the coming monsoon, and 
theory has received more encouraging confirmation than his is receiving 
at*the preseut4ime, twenty years after it was formulated. That theory 
has been given in published reports and in the Proceedings of the 
Royal Society, and its distinctive feature is the connection between 
the condition of the upper atmospheric strata as indicated by snowfall 
in the Himalayas, and the character of the coming monsoon. The 
following extracts are taken from his report on the Meteorology of 

- India in 1882 :— — 

p. "In Europe and America, the attention of the leading Meteorolo- 

e gical Physicists would seem to have been concentrated of Inte 

d years mainly on the physics of the vortical movements of the- 

atmosphere of cyclones and anticyclones, the importance of 
which is keenly felt, owing to the prominence given to storm 
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warnings and forecasts, of impending weather among the objects 
of the national systems of weather report." 

“In India storm warnings also have an importance, but it is chiefly 
local and restricted to certain seasons of the year: and other 
and more comprehensive problems force themselves on our atten- 
tion and await their solution at our hands, Foremost among 
these are all questions bearing on the vicissitudes of the rain- 


fall.” 
After pointing out that seasons of drought are due to the persis- 
tence of certain winds, the report contjnues :— 


“The experience of recent years indicates that a season in which 
the pressure of the higher atmospheric strata is excessive is one 
in which the land winds are unduly prevalent; and by a process 
of exhaustive reasoning, supported by occasional observation, I 

"have been led to infer tbat, except at certain times in the cold 
season, the higher strata of the atmosphere lying over the moun- 
tain zone around North-Western nnd Western India, are the 

- |» principal and immediate source of these winds.” 

“It would be out of place to enter here on an exposition of 
the reasons which have led me to this view; and it is my inten- 
tion to give them in another place. Moreover, systematic obser- m 
vation of a kind which we can hardly expect from the class of - 
menu, who furnish the registers of our observatories, is yel re- 
quired to confirm its accuracy. What is more especially re- - 

— quired now, is a knowledge of the prevailing movements of the 
higher atmospheric strata, as indicated by those of the clouds — — “á 
characteristic of great elevations ; and this requires watchfulness: 





and judgment only to be expected of educated observers who o 

— take an intelligent interest in the conduct. of tlie observations. ES 

Y ~ Such persons are at present extremely rare in India.” "ma e: 
ji ^ Later at page 69 of the same report the followidg important * 


opinion is recorded: * The main fact which is thus becoming more and. 
more firmly established, as each successive year furnishes its additional — " 
mead of evidence, is that the character of the Indian weather is inm  — E 
= large mensure determined by the barometric condition of the higher $ 
"Hg | à : i 
— — gatmospherie strata.” ' — 
* In the annual report for 1883 (a year of crop failure) Mr. Blanford — PT 
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this condition and the persistence of the dry winds in those 
years. But there is evidently some other condition which 
operates in producing these winds, and in retarding or interrupt- 
ing the rainfall in years such as 1883, when the atmospheric 
pressure does not exceed the average and may even be below it. 
The dry winds in such seasons are less lasting, but fora time 
they are as strongly marked as in famine years. I have given 
elsewhere my reasons for believing that in such cases they are 
due to an unusual extent to the thickness of snow on the North- 
Western Himalayas. * 
B . B * * 
But there were indications that thronghont this rainy interval the 
influence of the snows was operative. On the North-Western 
Himalayas, the rain of the first half of July was accompanied 
with frequent thunderstorms and hail storms (always a sign of 
an unsteady monsoon), and in clear intervals, the upper clouds 
could be seen drifting steadily from the North-West, proving the 
existence, atno grent height, of the dry current which about the 
19th descended and replaced the monsoon, prevailing over the 
whole of Northern India and Hajputana, and influencing the 
winds down to the Deccan on the south and Bihar on the cast." 
Further reference is made in the report for 1884, to the connection 
between the North-Westerly winds, the snowfall in the Himalayas aud 
the rainfall distribution in Northern India; and in the report for 1885, 
the last which Mr. Blanford wrote before retirement, the following 
remark occurs :— A 


* The year under review affords a very striking instance, in 
confirmation of the hypothesis, on which these latter forecasts have 
been principally based, viz., that the persistence of dry North- 
Westerly winds in Western India and Westerly winds in Nor- 
thern India is greatly influenced by the depth and extent of the 
snow accumulation on the North-West Himalayas." 


It will, I think, be clear from the above extracts that an important 
factor, in Mr. Blanford's opinion, in estimating the character of the 
Weather in Northern India, not only for the monsoon season as a whole, 
but for brief periods ahead, was connected with the upper atmospheric 
strata. * 

He repeatedly expresses his conviction of the need of somo in- 
fluence from the North, “some condition which operates in retarding or 
interrupting the rainfall," and shows that the pressure variations or 
pressure anomalies fail to account for rainfall failure or distribution, 
What that condition is he merely indicates as an important subject for 
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investigation, with an expression of the opinion that the confirmation 
requires watchfulness and judgment not to be expected from the “ class 
of men who furnish the registers of our observatories," I understand 
him to take the snowfall in the North-Western Himalayas as the best, 
and in fact at that time the only available indication of different statoa 
of the upper atmosphere (of great elevations he observes). 

At the time when the head of the Meteorological Department in 
India was evolving the above hypothesis or theory, that is in the early 
eighties, Mr. Eliot, then a subordinate in Bengal, was publishing (see 
Monthly Weather Reviews) rival forecasts based upon the principle 
which Mr. Blanford was declaring to Be an insufficient guide. After he 
became in turn head of the Department, that principle became tothe — 
exclusion of all others the working guide in estimating the character 
of the rainfall, aud in fact of nll weather changes. 

It is not easy to give chapter and verse for what I may select as 

"the guiding principle, theory or hypothesis used by Mr, Eliot in wea- 
ther forecasting, for owing to the immense amount of printed matter 
published since 1888 and the difficulty of finding what I may call 
incriminating statements, the search reminds one of a recent process 
which has been attracting much attention lately—the extraction of 
radium from pitchblende. Y 

Perhaps the most explicit statement issued previous to the letter 
published in the Pioneer in 1899, is to be found in an extract from the 





6-4 papers of the Chicago Meteorological Congress, August 1893. "The fol- 
h lowing extracts give, as Mr. Eliot then states, some of the conditions 
2 determining the character of the coming monsoon :— 

- (1) “ Unusually heavy and prolonged snowfall in the Himalayan 
T Mountain area has been shown by Mr. Blanford to exercise 


E a very powerfnl influence,” P 

h | (2) “ The abnormal pressure conditions established during the hot 

y^ weather, more especially if they are marked, exercise a 

ifs ” great infinence in modifying the set of the monsoon cur- ,  —— 

rents," | 

"n u A consideration of the snowfall data of tho cold weather, of — - 
E » the meteorological conditions prevailing during the hot — 

BE | weather, and more especially the character and persistency — — 

EN ^C of the pressure variations, usually enables a rough estimate — — 


of the general strength of the monsoon currents ‘and the if 

This is what is now attempted to be done in the forecasts — 
|... issued annually in June by the Department and which 
49/1, had a fair measure of success, For example, e foit yes 
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was given in June 1891, of the drought in Rajputana dur- 
ing the monsoon rnins of that year." 

The paper closes with the following paragraph :— 

“It is hardly necessary to point ont that the methods em- 
ployed and sketched above are practically identical with 
those employed in giving warning of the approach of storms, 
aud I may again point ont that these long period forecasts 
in India are rendered possible by the peculiar features of 
the South-West Monsoon air motion over India, and by the 
remarkable persistency of many of the abnormal conditions 
of the meteorology of that current." 

The meaning of the statement regarding the full warning in June 
1891 of the drought in Rajputana is shown by the following extract 
from a paper by Mr. Eliot on oscillatory changes of pressure published 
in 1895. Met. Mem. Vol. VI, page 92 :— 

“The abnormal pressure conditions which enabled the Department 
to foretell accurately the last serious drought in India, vis., that 
of 1891, in Rajputana, were small in amount, depending on pres- 
sure variations and anomalies not exceeding “05” * 

The above extracts make it, in my opinion, sufficiently evident that 
the theory or hypothesis on which weather forecasting in India for 
Jong or short periods was conducted from 1888 to 1895, was the pres- 
süre anomalies or variations as disclosed by the barometric observa- 
tions in the plains of India. A study of monsoon forecasts and other 
publications will, I believe, complete the proof (notwithstanding the 
statement in the Chicago paper) that Mr, Blanford's theory had ceased 
to bea living theory, but any such troublesome investigation is rendered 
quite unnecessary because the last annual summary to which Sir J. Eliot 
contributed, that of 1902, contains at his hands the complete quietus of 
that hypothesis. In page 708 of that summary the following occurs :— 

“Tn the fear 1902, the deficiency in the total rainfall dug to the 
Arabian Sea was due solely to the weakness of the whole circu- 
lation of the South-East trades and South-West monsoon during 
more than half of its normal period. In some years of similar 
periods, as in 1885, the delay and weakness of the monsoon was 
associated with heavy prolonged and continuous snowfall during 
the cold and hot weather periods in the Western Himalayas. 
This was not the case in 1902, as the snowfall of the cold wea- 
ther or winter of 1902 was one of tho lightest on record. It is 
hence probable that actions and conditions in the Indian Ocean 
are primary, and conditions in India such as snowfall in the 








|. Himalayas subsidiary, and are of small importance relatively to 
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the former except when the conditions in the Indian Ocean and 
Seas are approximately normal." 
It is unnecessary to follow the progress of weather forecasting 
through the years between 1895, and 1903, when the above opinion was 
written, or to consider the influence of American meteorologists in 
directing the development of Sir J. Eliot's opinions; or to show that 
the abnormal years, such as 1899, convinced even him that Mr. Blanford 
was right in the opinion that pressure anomalies form an unreliable 
guide in forecasting the weather in Northern India. All that is neces- 

sary is to show that in 1903, so far as hypothesis or theory went, the 

slate bad practically been wiped clean, the snowfall theory had failed, 
"the pressure anomalies bad failed, the comparison with previous years —— 
had failed ; and all that remained was to transfer the seatof cause and 

effect to the Indian Ocean or Seas, an area over which an active imagi- 

nation may roam with but little restraint. 

The following extracts from the report referred to, the Annual 
Summary for 1902, appear to support the opinion which I have given, 
that Sir J. Eliot believes the character of the monsoon to be deter- 
mined in the Southern Seas :— 

Page 688. | 
“The conditions in India itself hence fail to give any clue to the 
delay iu the advent of the monsoon currents in June and July, 


| * and more especially of the Bombay or Arabiau Sea current." 
y Page 705. 
H — “The discussion of the Meteorology of India in the preceding 


iia. pages has shown clearly :— 

— (1) That the conditions in India in the latter part of May and the 

.— — . . eommencement of June were such as are usually associated 

- with an early and strong monsoon, more especially as judged 
by the data of the period 1875-1892, antecedent to the period 

. of anomalous and remarkable conditions obtaining from 1892 





E. 
* 

MU. 

— 





5 


















le to 1902. 

e. |» -— (2) That there was no large or rapid change of meteorological 

PT conditions in India prior to the remarkable change in the 

— araotor of the Arabian Sea Monsoon in the third week of 

y - Angust. The conditions then prevailing were such as invari- 

ah —  ably accompany a prolonged break in the rains, and are rather 

Re effects and not causes of the breaks. It hence follows that 

E. | the causes, actions or conditions determining the weakness of 

T - the Arabian Sea current in the first half of the period, and its- 
== strength during the second half, are not to be sought for in. 
A —* -. India or the Indian monsoon land ares, but most probably | 
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the remaining portion of the area of the complete monsoon 
air circulation, viz., the South-East trades region of the Indian 
Ocean." 

Later in the same page : — 


“The preceding data show that the abnormal monsoon of 1902, 
accompanied abnormal conditions in the Indian Ocean un- 
favourable to a strong monsoon, although in India the condi- 
tions are favourable. "This fact is almost sufficient to establish 
that the abnormal features of the monsoon of 1902 were due 
primarily, if not entirely, to abnormal features in the Indian 
Ocean." 

Page 707. 

“It is not necessary to give further data, as the previous have 
been sufficient to establish fully that the variations in the 
strength of the Arabian Sea current in India were primarily 
and directly related to variations in the strength of the whole 
air movement over the Indian Ocean and Seas, and more espe- 
cially to the movement in the Indian Ocean." 


I have attempted to show by the above brief extracts what the 
controlling principle in weather forecasting has.been from time to time, 
and these may, I think, be still more briefly summarised as follows :— 

Mr. Blauford at first relied on pressure anomalies or variations, but 
afterwards found that method to be untrustworthy, His own observa- 
tion showed that there was some other condition on which rainfall in 
Northern Indin depended, connected as he thought with the upper 
strata of the atmosphere and requiring careful investigation in the fu- 
ture. Taking the snowfall in the Himalayas as a tangible representation 
of that condition, he claimed to have répeatedly and successfully 
shown beforehand the character of the coming monsoon. 

Sir J. Eliot was guided entirely by the pressure anomalies,in India, 
as is shown by the claim to have foretold the nature of the famine in 


Rajputana in 1891, He was subsequently induced by the criticism of 


American meteorologists to extend the sphere of observation over a 
wider area, and when the pressure anomalies in India failed conspicu- 
ously in the later nineties, as Mr. Blanford had fouud them to fail nearly 


twenty years before, the discussion of the character of the coming 


monsoon resolved itself into a consideration of conditions over the 
Southern Sea area, and a comparison of what had happened in India in 
years said to be similar. 

Still later the sunspot cycle has been put forward under an im- 


potus from Sir Norman Lockyer. = 


AA Mr, Blanford again, there is certain information which we 
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During all these years nothing has beon done towards investiga- 
ting that other condition on which, according to Mr. Blanford, tho rain- 
fall in Northern India appeared to depend, connected with tho upper 
strata of the atmosphere, 

It has appeared to mo that since 1897 the evidence hns been be- 
coming conclusive, not to say overwhelming, that without more infor- 
mation, such as Mr. Blanford required regarding the upper strata of the 
atmosphere, it is impossible to say even a few hours ahead what the 
character of the weather will be in Northern India. With the object 
of showing how important the changes are that appear to originnte in 
the north, I have been collecting and publishing in the Journal of the 
Society all information available regarding what d have called Sum- 
‘mer Himalayan storms and their influence on weather in’ Northern 
India. 

These storms were unusually well-marked in 1902, the year which 
Sir J. Eliot states was sufficient in itself to show that the character of 
the monsoon in Northern India was determined by conditions in the 
Southern Indian Seas. In the two cases which I have discussed in 
some detail in the paper on two remarkable rainbursts in Bengal,—one 
on June 30th, 1902, the other on August J2th,—I showed that there was 
no evidence of any kind that the general change then in operation 
came from the south, whereas there was very strong evidence of a dis- 
turbance crossing the Himalayan range from the north. 

Similar well-marked occurrences are on record for 1903, and the 
unnsnal weather in the United Provinces in the early part of October, 
can, I believe, be traced to the disturbance which entered Northern 
India from Central Asia in the closing days of September. As that 
weather called forth the criticism of the Pioneer, which I have quoted 
above, it may now be seen more clearly why I have quoted their 
remarks. In the first place the press extracts show that weather was 
settled over the southern seas, because it was anticipated* on all hands 
that the monsoon was on the wane, In the second place the remarks 
of the Pioneer afford strong corroborative evidence that on that parti- 
cular occasion something very unusual and unexpected had happened in 
Northern India. Also I may point ont, as further justification for in- 
trodacing these extracts, that similar occurrences in 1902 were passed 
over by Sir J, Eliot without comment, showing that an examination of 
registérs only is not sufficient to account for passing events or, to quote 

expect 
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June 1902, among conclusions suggested by a discussion of the atmos- 
pherio conditions in Europe, Asia, Africa, Australia and the —— 
sens, the following occur :— 
"That conditions in India may be sometimes largely conditioned by 
actions taking place in the Central Asian areas, and that occasionally 
— actions extend over the greater part of Europe and Asia.” 
“That these actions are largely modified by the barrier of the 
Himalayas, and seom to spread more readily southward through the. 
gaps in the range,” 
I think the above remarks jaye made it clear how the subordinates 
of the Motoorological Department, entrusted with the daty of issuing 
forecasts in the first half of October, 1903, had no alternative bat to 
estimate coming weather changes on the supposition that they origi- 
nated in the southern sea area and approached Northern India from the 
south, and that an attempt by them to introduce any consideration of 
other conditions such as were thought to be necessary by Messrs. Blan- 
ford and Murray, would have been without sanction so long as Sir 
J. Eliot controlled meteorological work in India. Before proceeding to 
consider the striking changes which passed over Bengal from the north 
previous to the unexpected- burst of rainfall in Northern India in Octo- 
p» - ber, I will give an illustration which appears to me to show in a simple 
way the great need there is for investigating the condition which Mr. 
Blanford, by observation and reasoning, found to be indispensable to an ` 
accurate estimate of coming weather, i 
The atmosplere is, on a large scale, nothing more than a conden- 
sing engine, the lower part constituting the boiler, the upper part the 
condenser, In settled weather there appears to be little or no passage 
of air from the lower to the upper sections of the atmosphere, and in a 
an area of settled weather the air currents move on steadily and inde- 
sem and frequently, if not always, in opposite directions. Through 
some action which is never absent from some part of the atmosphere these 
| nts interfere, cyclonic motion begins, nscensional motion follows, and 
the moisture laden nir passes from the boiler to the condenser. Rainfall 
| will then begiu provided that conditions in the upper strata of the atmos 
| phere are favourable to condensation. It is as regards this requirement — —— 
that marked cleavage of opinion exists between Mr. Blanford and Sir 
J. Eliot, The former early saw that in any discussion of rainfall the 
condition of the condenser or upper strata of the atmosphere cannot be t 
overlooked, and he has put on record his opinion that information on — 
ik that en annot be expected from the observere quo furnish onr regi : 
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over Indin, and that the causes must be looked for in the southern seas. 
In other, words we have the case of an engineer who knows that the 
boiler of his engine is in perfect working order and fails to account for 
a break-down because he has never even looked nt the condensing 
arrangements. i 

Towards the end of September, my attention was attracted to a 
change of weather which commenced in Assam and North Bengal. 
The first sign of the change was a fall of pressure, but that fall was of 
no value as an indication of important events pending, because we havo 
similar and much larger changes ogcprring ih the midst of the finest 
and most settled weather. The fall began on the 23rd September and 
continued on the 24th and was, in North Bengal, *05 inch on an average, 
as may be seen from a table given below. Table IX below will show 
that rain began to increase in Assam on the 23rd, in North Bengal on 
the 24th, and in Lower Bengal on the 25th. "Tables III and VII show 
that temperature began to fall in Assam on the 28rd, in North Bengal 
on the 24th, in Southwest Bengal on the 25th, and in Orissa on the 
26th. Southerly winds strengthened in Lower Bengal, and in these 
early days there were all the signs of the occurrence of a Himalayan 
storm of the kind that I have, on previous occasions, written about. 
From Thursday, September 24th, I not only serutinised carefully the 
daily weather report, but I almost continuously watched the appearance 
of the change so far as it came within my range of vision. I give 
below brief notes made at the time. Before doing so I may state that 
I was watching carefully for the passage northwards from the Bay into 
Bengal of an area of disturbed weather. Isaw no indication of any such 
occurrence, and all I saw clearly indicated a sequence of change com- 
niencing in the, north and progressing in a general southerly direction. 

My notes were as follows :— 
Thursday, September 24th. 

Moderate fall of pressure general, wind S.W. at Darjeeling, tem- 
perature falling rapidly in North Bengal and Assam, rainfall general 
in the north and heavy in places (Daily Weather Report). I began 
watching the upper cloud movements, Characteristic cirrus visible, 
appeared to be moving froma southerly or south-easterly direction. 
Towards evening the birras thickened Tater what-l should call stratus, 
and aftef dark distant and almost continuous lightning was visible in 
several directions, chiefly in the north but also in the north-west, 
There was no sign of disturbance towards the south. 
Sky clear in the early part of the day with some low eumu': 
inns much the same as the day before. Strongish southerly ` 
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continued below, but as far as I could make out, the direction of move- 

ment of the cirrus appeared to be from the north. In the afternoon I , 
watched, for an hour between 3 and 4 r.m., a dark cloud creeping up 

from the north-west: it appeared to be at a great height, probably the 

same as the cirrus. Below that cloud the air was evidently in commo- 

tion, because there was at times a great deal of fracto-cumulus, and in 

places high cumuli unbroken. About 5.30 low cloud covered the 

sky and a thunderstorm broke over Calcutta from the north or north- 

west. Very heavy rainfall for n short time, 

Saturday 26th, 

Weather again fine during fhe day. 

In the evening, two thunderstorms developed near Calcutta ; one 
passed eastward with a slight sontherly element in its movement. The 
second was then visible in the west and moved slowly eastward, but by 
the time it reached Calcutta, about 9 r.«., the clond was much diffused 
Ordinary rainfall began about 9 r.w., and continued for several hours. 


Sunday 27th. 

A depression has begun to form over Lower Bengal and the north 
of the Bay, but it is diffused, and changes being of a local character, it 
is difficult to account for what is going on. A thunderstorm was over 
Caleutta about noon. 


Monday 28th. 
The depression is somewhat better defined and is moving slowly 
westward. The most noticeable occurrences were as follows: In the 
early morning between 7 and 8 aar, thick stratus overhead and a 
cumulus underneath towards the east. This cumulus moved slowly 
westward and was over this place about 9 A.t, with moderately heavy 
rainfall. In the forenoon a black clond came up over Calcutta from 
the South-west, and heavy rain fell all the afternoon. The cloud was 
high when I noticed it and when the weather cleared up the clearing 
began from the north-east. $ 
Tuesday 29th. — — 
F The depression was more to the west. Centre at 8 A.M., about 
r equally distant from Saugor Island, Balasore and Midnapore. 


Wednesday 30th. 
The westerly movement has continued. 
The above notes made nt the time show what the main features of — 
the weather were in Bengal at the end of September. These may be 
summarised as follows :— “ 
—. (1) While weather was still fine and almost cloudless in Lower 
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Bengal and over the Bay a change began in the north of the 
Province and in Assam. 

(2) This change shown by the occurrence of thunderstorms ad. 
vanced southward over the Province. 

(3) It had not reached Calcutta on Thursday, but knowing, as I 
believe I did, what was happening, the distaut continuous 
lightning visible towards the north was to me a most im- 
pressive sight. 

(4) The change passed over Calcutta on the 25th, and thereafter a 
depression almost immediately began to form over Lower 
Bengal and the north of the Bay. 


Puja holiday people from Calcutta will remember that they left 
this place in fine weather, and that the Darjeeling and Himalayan 
Railway was most unexpectedly breached, further evidence that the 
disturbing influence was not from the south. 

I have already referred to the fall of temperature which passed 
over Bengal on the 24th and 25th. Expecting some such change at 
Caleutta I borrowed, from the Presidency College, a thermograph and 
exposed it about noon on Friday the 25th. The thermograph trace 
here given extends for à week from the 25th. "The woather in Calcutta 
at that time was fine and almost cloudless. In the place of exposure of 
the instrument, temperature, during the afternoon, rose to nearly 94°. 
The trace shows the sudden fall with the thunderstorm which occurred 
about 5 p.m. The temperature on Saturday was even higher during 
the day, and again there was the fall due to a thunderstorm about 5 P.M, 
Sunday, Monday and Tuesday show a steady fall of day temperatures 
as the depression formed and cloud increased. Wednesday and Thurs- 
day, the recovery after the depression moved westward. It is not my 
intention to e this temperature tracing as indicating the correct 
shade tempe for Calcutta. The thermograph was in a verandah 
with a free exposure to all directions except the north, and the high 
temperature times indicated, as on Saturday the 26th, was due to the 
sun’s rays falling on the instrament towards evening. I took no pre- 
caution to prevent high temperatures because my object was to show 
low temperatures. 

The depression, which began over Lower Bengal on Sunday the. 
27th, moved westward into Central India, and then recurving towards 
the United Provinces gave the commencement of the “ heayy and pro- 
longed burst of rainfall" referred to in the — diis — 
71 Cone d a — to t 
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I have pointed out in previous papers that a striking feature of 
these Himalayan storms and their after-effects, has been the subse- 
quent formation at brief intervals of depressions over the north of the 
Bay. It has been seen that on this occasion a depression formed over 
Lower Bengal on the 27th to 29th September and then moved west- 
ward. A second depression appeared over the north of the Bay a few 
days later about the 3rd October. This storm also moved westward, 
but in a direction more northerly thau its predecessor, and after recurv- 
ing in the southern parts of the United Provinces filled up over those i 
Provinces about the llth. Thg exceptional character of the weather 
in the United Provinces during the period October Ist to lOth was due 
to these two depressions, but the main cause of the rainfall was the 
recurving, or the causes thereof. 

We have had the “remarkable series" of three cyclonic storms 
which saved the agricultural situation in Guzerat in 1902, following 
immediately after the Himalayan storm of August 12th. These cyclo- 
nic storms developed at intervals of seven days. Again this year we had 
the remarkable series of four cyclonic storms following the Himalayan 
storm of July 9th. ‘These developed over the north of the Bay at in- 
tervals of five days. Their influence on the rainfall distribution in 
Northern India was very striking, but ueed not be referred to here, 

Now we have a “remarkable series" of two cyclonic storms form- 
ing over the same area at an interval of seven days, at a time when 
such storms not unfrequently develop over the Bay, but on this occa- 
sion following an unexpected, I might say, an unprecedented course and 
causing what the Pioneer calls “one of the most heavy and prolonged 
bursts of rainfall that can have ever been recorded so late in the 

ear." 
4 Notonly do these Himalayan storms appear to indicate an important 
cause in the formation of cyclonic storms in the Bay of engal, 
but they have, on all the occasions I have referred to, been followed by 
a marked alteration in tne course or track of the cyclonic storms over 
Central and Northern India, That is, the recurving on which the rain- 
fall distribution so largely depends, was materially affected. 

That recurving, as I have pointed ont, is not dependent on the 
lower strata of the atmosphere, and my reason for thinking so is that 
there is no occasion on record when recurving has been indicated 

beforehand by the ground-level observations. 

Itisin this connection that Mr. Blanford's insight receives such 
striking confirmation. Take for comparison the year 1882, and its . 


E = monsoon experience. The extracts 1 have given shoW that at that time 
UE. UM, Blanford was giviug form to the theory that there is an important ; 
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connection between the condition of the upper strata of the atmosphere 
and the rainfall distribution, and was taking careful note of all avail- 
able information. Mr. Eliot in Bengal was at the same timo explaining 
all changes by the ground-level observations, in fact by pressure varia- 
tions. 'The year 1882 was in many of its fentures similar to 1903. 
There was the same remarkable series of cyclonic storms in July caus- 
ing serious misgiving to the nuthorities in Bengal; there was in both 
years a change of the same kind early in August, and subsequently 
sufficient rainfall; there was a similar cyclonic storm at the end of the 
season, though not quite so late in 1882 as the first week of October. 
That is, all the more striking features of the monsoon season of 1882 
have been repeated in 1903 (after an interval whith, it may be noted, 
is suspiciously like two sunspot cycles). It is hardly necessary to repent 
that these pnst few years have shown that the system on which weather 
forecasting has lately been worked has failed: but what cannot be too 
frequently repeated is that these past two years have supplied valuable 
evidence as to the reason for the failure, and that that evidence is in its 
more important aspects similar to what was before students of Meteo- 
rology in India in the early eighties. The failure has been due to the _ 
exclasive reliance placed on ground-level observations, If the line of 
investigation suggested by Mr. Blanford twenty years ago had been —~ . 
followed up, we would probably now have been able to take full advan- 
tage of the information to be extracted from the varied conditions of 
the series of years between 1897 and the present year. 
In 1882, Mr. Blanford was pointing out that other information 
than what is supplied in the registers of the observatories is necessary 
i to solve the weather problem in India. In 1903, Sir J. Eliot after 
twenty years more study of registers and without any assistance from 
an investigation of the upper strata, records his opinion that the 
character of the weather in Indis is determined in the southern 
seas. > 
The inference appears to me to be obvious. If we are to make 
headway with the problem of weather forecasting the lines must be 
taken up where they were laid down 16 years ago by Mr. Blanford. | 
It may be asked what means have been available for following out 
Ju _the investigation of the upper strata outlined twenty years: ago. The 
| —answer may be, that meteorologists in Europe and America have been. 
R- . steadily developing and improving such methods, and that a consider- - E 
x | able amount of information has been collected regarding the upper "m A^. 
. "strata over those regions. "That being so, the next question is what | — | 
uoce ss ir "olt om followed this. yx ten | of the field - n 





Pan 









de m apt * 








1904.] C, Little—TAe Himalayan summer storm of Sept. 24th, 1903. 165 


for a very good reason. Neither the United States of America, nor at 
least the British Isles, afford favonrable conditions for the early steps in 
settling the part played by the different currents or strata of the atmo- 
sphere. In the United States the “ highs" and “lows” on which 
weather variation largely depends, tross the west coast from the Paci- 
fic and usually follow an easterly course towards the Atlantic. There 
is but little of that variation which is indispensable for successfal 
analysis. In Britain the actions are more variable but their beginnings 
and their endings are both unknown. It was only at the last meeting 
of the British Association thate Dr Shaw, Secretary to the Meteorolo- 
gical Committee of the Royal Society,*told his audieuce how unreliable 
the depression is As guide to weather changes, and his difficulty ap- 
peared to ine to_be as regards the origin of the depression. 

In India, and more especially in Lower Bengal and over the north 
of the Bay, circumstances are much more favourable. We have clearly 
defined currents, which undergo considerable variation from season to 
season, and even from year to year; we have depressions forming over 
the north of the Bay during the monsoon and pre-monsoon months, 
with a great variety of subsequent occurrences as regards recurvature 
and rainfall distribution; in fact all that variety which may fairly be 
expected, on analysis, to yield the orderly sequence of cause and effect. 


But until the upper currents are made the subject of systematic obser- 


vation any satisfactory solution is unlikely. 

To take a simile from well-sinking, they appear to be boring for 
waterin the United States where there is no water, and probably also 
in Europe ; while here, where water exists aud is much needed, the bor- 
ing has not been begun. As soon ns observation, such as was outlined 
by Mr. Blanford, is begun in Lower Bengal and adjacent tracts, results 
of the utmost value to meteorology may be confidently expected. 

In my previous papers on these Himalayan storms I gave brief 
tablea—one set arranged to show the progress of the distnrbanee south- 
ward from the part of the Himalayas where it first affected the weather, 
and the other set to show the progress westward. I give similar tables 
for the Himalayan storm now under discussion, and I will call it the 
storm of date September 24th, because that was the date on which. it 
appeared, although the heaviest rainfall in North Bengal appears under 
date 25th, having been measured at 8 a.m. of the 25th. 

(For table see next page). 
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TABLE I. 


Giving the pressure change daily from September 22nd to September 
30th, 1903, arranged to show the southward progress of the 

















disturbance. 
September | September 
ae 25 
Vhuraday. Friday. 
Assam see eee — 041” 4. “D0” 
North Bengal oon —049 | 4032 
East Bengal ... eee -::031 4 018 
Bouth-West Bengal As - 4-021 
Orissa — ose — 4011 
Circars " = —"012 +009 
Akyab ate eer — '001 < 
Diamond Island * — 4030 
n — — 
ui. — Sept September porter eram 
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Taste II. 


Giving the pressure variation from the normal from September 22nd to 
September 30th, 1903, arranged to show the progress of the distur- 
bance southward, 


September September | September | September 
" 22. 23. 24. 26. 

























Assam ss aes + 073" 4062" 4 'O018" +042" 
North Bengal e| +7096" 4071 4-018 +033 
East Bengal ... Sir 4087 +075 TO04 + 049 
South-West Bengal ^ .. 4-108 | — 4077 4029 4088 
Orissa e -— *11 4:094 4049 4-050 
Circars ove ove 4 4-083 4:085 4:088 
Akyab Le ze 077 105 4:056 +051 
Diamond Island yes 054 4062 4036 4:083 
North Bengal | 4019 | —064 — — —:025 
East Bengnl el on | -os | —10 | —074 | —*020 
Gouth-Weat Bengal... | 4012 | oes | —-121 | —"123 —050 
| Orissa TEL .':032 — 65 — 4126 — 105 
/— Qircars .. — is: 067 |. —:034 | —070 “100 * —*115 
Akyab ~ s| ao | —057 | —04 | —-058 —-084 


Diamond Island... | «95 | eot | —90]| -99 | -97 — 


— — 











EB. . Thes se e tables give the daily pressure change and variation from the 
ay Social ‘between September : 22nd and 30th. As on previous occasions, 
these figures are à verages: for the observatories in each division, and | my v 3 


. reason for giving averages instead of the reports supplied by each — 
. jobs servatory is, as before, because of the peculiar character of tho —— 
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line of the advancing disturbance, aud anyone who has watched 
meteorological reports in such circumstances will be aware that there 
are irregularities due to local storms. I have given the averages to elimi- 
nate these irregularities as far as possible, and to show the advance 
of the general disturbance. | 

As on previous occasions, presshre changes are not of much assis-. 
tance in showing the importance of the general change then in pro- 
gress. There was a slow fall of pressure on the 23rd in Assam, Bengal 
and Orissa. It continued somewhat more rapidly on the 24th and 
extended to the Cirears, Akyab and Diamond Island, which had not 
been affected on the 23rd. The recovery is general on the 25th, and the 
brisk fall on the 27th shows the development of the cyclonic alorm over —.. 
Lower Bengal and the north of the Bay. 

In Table II the variations from the normal are given. It will be 
seen that pressure was in excess, considerable excess as it is usually 
measured in these parts, on the 22nd and 23rd ; and that deficient pres- 
sure was not noticeably present until the 28th and 29th, when the shal- . 
low depression had formed over Lower Bengal and the.north of the 
Bay. * 





n TABLE III. " 
Gi iving the temperature change daily from September 22nd to Sep- ~~ 
tember 30th, 1903, arramged to show the southward prope of 5 
the disturbance. - 
r 
> - September | Septem S m ber 
; es [engin omen | Secs t ae 
— ane | PII +0'8" —10° -19* | Na -20° si 
North Bengal +e ie sa: = +30 41:2 —2'8 -20 1 


East Bengal ... — +03 | — -06 -07 |  =21 £ 
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Giving the temperature variation from the normal from September 
* 22nd to September 30th, 1903, arranged to show the southward 
|» -— progress of the disturbance. 
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Assam eee eve —25 -28 40:57 Alu 
North Bengal 278 -0'38 OS - 32 
East Bengal sae -17 — 0'9 -20 8 
Bonth-West Bengal ... — 0'2 +06 —2:6 -28 
Orissa ess +i +13 — 2-9 —4'3 
Circars — ... +13 +14 +03 228 
Akyab ove one —O5 -15 —49 =—47 = 1'2 
Diamond Island +22 +03 TO: * 2.1 A270 
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These changes and variations of temperature are not large, but 
they show, at least as regards Bengal and Assam, that a change began 
in the north-east on the 23rd, was well-marked in North Bengal on the 
24th, in South-West Bengal on the 25th, and in Orissa on the 26th. 
They also show that the period of greatest departure from the normal 


was between the 24th and 27th September in Assam, the 25th and ~ 


26th in North Bengal, and on the 26th in East Bengal, These indi- 
cate the progress of the change which passed over Bengal. ‘I'he larger 
- defect of the 30th in Lower Bengal, Orissa and the Circars is due to the 
cloudy weather which became general with the formation of the de- 
pression over Lower Bengal and the north of the Bay. 


TABLE V. 
Giving the pressure chauge daily from 22nd to 30th September 1903, 
arranged to show the Westward movement of the disturbance. 
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September September [September [September | September 
26. 27. = 28. 29. 80. 





3 
Assam T - —'028" 4 050" + 048^ 
North Bengal owe — 024 +033 4061 
Bihar * ecc — 012 * 014 + ‘050 
United Provinces s. 4 *015 -—-'059 4-*021 4 *001 4 *060 
Panjab aie T + "005 .75 050 4-038 O15 + 049 
Srinngar, &c. — 4 "009 -:052 4 016 4020 — "002 


TaBnE VI. 


Giving the pressure variation from the normal from 22nd to 30th Sep- 
tember 1903, arranged to show the westward movement of the 








disturbance. 
Í Época em Uc I PSI 
September 
22. 
Assam — E. 4 073" 
North Bengal ... D +095 
Bihar — - 4108 
United Provinces are + 099 
Panjab dr ce 4:047 
Srinsgar T — 4084 
Loh -— I 4082 
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North Bengal | 49 | =o | —09 | —oss | ` —'026 

Bihar ^ «e s eel | TI —080 | —-078 —:085 

United Provinces -:023 — — 076 — "081 — O81 

Punjab... e| -90]| =a | — —col —* 
“Srinagar .. «| —050.{ -397 | ——109 | —"046 -948. —— 
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These tables show a general fall of pressure along the Himalayan 
range on the 23rd and 24th. The only indication of any westward 
movement is the recovery of pressure on the 25th in Assam, North 
Bengal and Bihar, and op the 26th in the United Provinces and the 
Punjab. 

One matter which may deserve special comment is the rather large 
defect on the 27th in the Punjab and at Srinagar. It has been pointed 
out in a previous paper that there appears to be the same tendency to 
the formation of a cyclonic arrangement of winds in the Punjab after 
one of these disturbances as in Lower Bengal and the north of the Bay. 
The deficiency noticed above may be the indication of that tendency in 
the present case. If so,it was of very brief duration and almost 
immediately disappeared. 


Tapte VII. 


Giviug the temperature change daily from 22nd to 30th September 
1903, arranged to show the westward movement of the disturbance. 


September | September | September | September 
22. 23. 24. 25 
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Taste VIII. 


Giving the temperature variation from the normal from 22nd to 30th 
September 1903, arranged to show the westward movement of the 
disturbance, 
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Table VII shows that temperature re began to fall in Assam Git the 23rd, 
* © ond that the change appeared in Bibar on the 24th. A rapid fall wis 
; eral in Assam, North . Bengal - and Bihar on the 25th, but it did not | 

xtend to the United. Provinces. There was practically no fall of - 
tempe ature i in | the U ited — until enia deg the — 
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Taste IX. 
Rainfall (22nd to 30th September, 1903.) 






No. of |September |September ——— September 
Stations. 22, 23. 24. 2 
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The rainfall statistics in the above table have been prepared in the 
same way as in previous papers. As I have said before, thunderstorms 
with irregular changes of pressure and temperature and variable rain- 
fall are the chief features of the passage of these disturbauces over 
Bengal, and that it is advisable onsthat account to give averages instead 
of individual observations, To obtain the rainfall in North Bengal, for 
example, on the 25th September, the rainfall reported from the various 
Observatories in that division, 7 in number, has been added together. 
The average fall in North Bengal for the 24 hours preceding 8 a.m. on 
the 25th was 2°01 inches. I have retained the totals as they serve to 
magnify the comparison which the table is intended to indicate, 

It will be sefn that rainfall in some quantity began in Assam on 
the 23rd and continued until the 26th. In North Bengal the days of 
heaviest rainfall were the 25th and 26th ; in South-west Bengal the 26th ; 
and there was very little rain in Orissa until the 28th. Considerable 
increase of rainfall is shown for Bihar on the 25th, and in the United 
Provinces on the 26th —an increase which occasional remarks in the 
Daily Weather Report show to have been associated with thunder- 
storms along the Himalayan range. It may be noticed that a consider- 
able proportion of the rainfall in the above table fell before the 26th or 
27th, the dates on which, according to the Pioneer, the Meteorological 
Bureau arrived at the conclusion that fine weather conditions were be- 
coming established over Upper India. 

It may be noticed that the rainfall was heavy on this occasion at 
neither Darjeeling nor Cherrapunjee. But some increase is shown at 
both places, and the reason why there is so mach variation in rainfall 
with disturbances, otherwise similar in character, probably arises from 
the irregular distribution of thunderstorms. If a thunderstorm occur- 
red near Cherrapoonjee the rainfall is likely to be much more heavy 
than if the storm were distant. ` Another cause, which on this occasion 
may have influenced the fall at Cherrapunjee, is that there*was little 
or no indraught up the Brahmaputra Valley towards the east end of 
the Himalayan range. The indraught towards the hills was confined 
more to part of the range north from Bengal and Bihar, and the 
heaviest falls appear to have been on the southern slopes of that part 
of the range. | 

I have pointed out that the disturbance, ns it passed over Bengal, 
was similar, in its main features, to the disturbances which occurred on 
the 30th June and 12th August 1902, and the 9th July 1903; and it has 
been seen from the remarks of the Pioneer that it was followed by 
exceptional weather in part of Northern India. It has also been seen 

that over the southern seas, and in fact over the whole of the Bay of 


* 
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Bengal and the Arabian Sen exceptionally settled weather for the sea- 
son prevailed for some time previous to the disturbance in Bengal, and 
that there was no appearance of any disturbance having passed north- 
wards from either of the sea areas. In the previous papers I have 
pointed out that similar settled weather had been a prominent feature 
of the occasions referred to, that on all these occasions striking develop- 
ments followed as regards rainfall in Northern India. I have also 
pointed out that there is a fair amount of evidence that the changes 
were inifiated from the north, and were propagated in the first instance 
through the upper strata lying over Northern India. 

When it is remembered that Sir J. Eliot in his system of wenther 
discussion and forecasting relies entirely on the registers furnished by 
observers, and that series of changes affecting Northern India through 
the medium of the upper strata of the atmosphere appear not to enter 
into his calculations, it becomes intelligible how such remarkable occur- 
rences as those of 1902 are overlooked by him, even at a time when 
similar occurrences are in progress in 1903. It also becomes intelligible 
how he arrived at the inferences for 1902, already quoted, and here 
repeated, that— It hence follows that, the causes, actions or conditions 
determining the weakness of the Arabian Sea current in the first half 
of the period, and its strength during the second half, are not to be 
sought for in India or the Indian monsoon land area, but most probably 
in the remaining portion of the area of the complete monsoon air cir- 
culation, vis., the south-east trades region of the Indian Ocean,” 

It also becomes intelligible how it is possible that on such a system 


forecasts show “ no appreciation of the extraordinary character of the 


season "; but therewith must be placed the verdict that it is the 
system whinh is at fault and not those on whom the responsibility has 
been placed of carrying out the system, 
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Rusot: an ancient Eastern Medicine, —By Davin Hooper, 


[ Read 3rd Augmst, 1904.] 


Among some collections of Grecian antiquities exhibited in the 
British Museum and at Paris are certain small vases bearing the legeud 
LYKION. That in the British Museum is a small vase made of lead, 
of a sub-ovoid form, about one inch in height, and about three-quarters 
of nn inch in breadth. The inscription is in Greek letters and may be 
rendered the Lycium of Museus. In Paris there is a similar small vessel 
made of pottery-ware bearing on its side in Greek an inscription which 
may be translated Lycium of Heracleus. In 1814 M. Millin of Paris, 
published an account of a similar vase found at Tarentum, formerly a 
well-known Greek settlement. "This vase is slightly larger than either of 
the otbers; it is made of clay, and has an inscription, Lycium of Jason. 
Two years later M. Tochon of Paris, gave an account of another vase 
not improbably from Tarentum, of the same material and size, and 
presenting the same inscription, 

Figures of these four vessels were published by Dr. J. Y. Simp- 
son, of Edinburgh, in an interesting paper entitled “ Notes on some - 
Ancient Greek Vases containing Lycium " [See Monthly Journal of Medi- 
cal Society (Edin.). XVI. (1853), 24; also Pharm. Journ, XIII, 
: (1854), 413.] | 

These vases are intended to contain one and tlie same substance as 
: shown by tht indelible labels which they bear. The medicinal sub- 
stance called Lycium or Lykion was a drug, which enjoyed much 
favour among the ancients and was supposed to be possessed of 
great virtue as a collyrium. The early Greek and Arabian writers des- 
y ' eribeits properties. Dioscorides recommends it as an astringent for 
- the eure of various complaints affecting the eye. Gnlen, Oribasius, 
Paulus Ægineta, Scribonius Largus and Avicenna dilate upon the 
h. medicinal uses of Lycium as of value in mauy diseases besides ophthal- 
Eme iy | 
j Two varieties of Lycium were in use among the Greeks, one 
— — A obtained from Lycia and Cappadocia, and the other from India, In the 
"n ‘Opinion of Paulus Aegineta (Adam's Translation, vol. IIT., p. 234) and 
— Je n 24 | 
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Galen (De Simp. Medicam, lib. VII., 64) the latter was regarded as by 
far the most valuable and powerful for all purposes. Avicenna (Canon 
Medicina, lib. II. cap. 398) gives a long account of the medical uses of 
Lykion and remarks, “ Magis vincens, secundum existimationem, est 
quod Indicum est, " and he compgres its properties with a specimen 
from Mecca. Scribonius Largus, the reputed house-physician of the 
Emperor Claudius, and Marcellus laud its powers, the former declared 
that he attributed to no collyrium whatever, such great efficacy aa to 
the genuine Indian Lycium used by itself. 

Dr. J. Forbes Royle in a paper read before the Linnean Society of 
London in 1833! was the first to prove that the Indian Lycium is the 
same as Rusot, an inspissated extract prepared from*the wood and roots 
of several species of Berberis, Dr. Royle, on inquiring in the shops of 
druggists in the bazars of India, learned that both the wood (dar-huld) 
and the extract, Kusot, were imported from the hills into the plains and 
that large quantities continued to be brought from Naggarkot as well 
as other places. He found that Rusot was procurable in every bazar in 
India, and was used by native practitioners who are fond of applying it 
both in incipient and chronic inflammation of the eye, it was used both 
simply and in combination with opium and alum, 

It should be understood that in early times everything to which — 
the adjective Indicum appertained was not necessarily derived from 
Hindustan; but with regard to Lycium or Rusot it is clear that the 
drug was a product of the peninsula, The authors of the Pharmaco- 
qgraphia say, “ The author of the Periplus of the Erythrean Sea who 
probably lived in the Ist century, enumerates Aixiov as one of the 
exports of Barbarike at the mouth of the Indus, and also names it 
along with Bdellium and Costus among the commodities brought to 
Barygaza: and further, lycium is mentioned among the Indian drugs on 
which duty was levied at the Roman custom house of Alexandria about 
A.D. 176-1804 

The nomenclature of the drug further confirms its Indian origin as 
it is interesting to find that two of the names for Lycium given by Ibn 
Baytar i in the 13th century are precisely those under which Rusot is mse €] 

with in the Indian bazars at the present day. 
"The names by which the extract of Barberry is known in the trade. 
and profession in the country are Rusot, Rusivat, Raswanti, Rusva® 
w Rusont, from the Sanskrit Rasanjana ; in Bindeth te Ria | 
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en or Pil-zabrah; in Arabic, Huziz or Hooshish; and in West 
fghanistan, Ibrán. ; 

In Hindu Materia Medica the root and extract are regarded as 
alterative and deobstruent, and are used in skin diseases, menorrhagin, 
diarrhova and jaundice, but above all they have the greatest reputation 
in affections of the eye, mixed with opium, alum or rock-salt. 
| D«. Wise, the author of “ Commentaries on the Hindu System of 
Medicine," and Dr. Walker, of the Edinburgh Eye Dispensary, tried 
the preparation of Rusot with some measure of success in ophthalmia, but 
the opinion of Europeans is best summed up by Sir W. B. O' Shaugh- 
nessy in the following words :—* Rusout is best given as a febrifuge in half 
drachm doses, diffused through water, and repeated thrice daily or even 
more frequently. It occasions a feeling of agreeable warmth at the 
epigastrium, increases appetite, promotes digestion and acts as a very 
gentle but certain aperient. The skin is invariably moist during its 
operation." 

Surgeon General W. R. Cornish reported that the Nilgiri Bar- 
berry had been used in the treatment of ague with good results, and 
coffee planters in the Wynaad, among others, have used it as a febri- 
fuge. Preparations of barberry are still favourably employed by the 
medical profession in India, and a tincture of the root bark is often re- 
commended in the treatment of fever. 

The dried stem of Berberis aristata has recently been introduced 
into the Indian and Colonial Addendum to the British Pharmacopceia, 
and a liquid extract and tincture have been prescribed as desirable 
preparations for administering the drug. 

Barberry wood and root were formerly used as a dye and pigment . 
aud among the Paharis or hill tribes the powdered wood is still smeared 
on the face to form caste-marks. According to the vernacular names 
employed in India these products were sometimes confounded with 
turmeric, and in some works it is stated that the properties of Barberry 
are similar to those of turmeric. It is known that the tree was for- 
merly in use in Astrachan and Poland in Russia as a dye for leather, 

» and in Germany it was used for staining wood. Dr. Royle in a letter 
addressed to the Agri-Horticultural Socioty of India, in 1838, informed 
the Secretary that the wood and root were in great demand in Europe 
i and the supply in the South of Europe had failed. Samples from 
T Ceylon had been tried and they wero pronounced to be superior to any 
iu the market. He finally suggested that the extract made in the hills Y 
^ ef India and sold in the bazars as Rusot might be tried as a dye, It - 
= was said that it could readily be obtained for 4d. to 6d. the pound 
(— by propor arrangements in the district whore the bushes re-found 
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In Bombay the price is Re. 8 to 9 per maund of 374 D. In Madras tho 
wholesale price is Rs. 35 per maund, and retails in the bazar at 
Hs. 2-4 per pound. 

Dr. E, Solly Neither contributed a paper on “The Yellow Colour 
of Barberry and its use in the Arts" (Journ. Roy. As. Soc., XIII (1844), 
also Journ. Agri.-Horti. Soc. Ind., iii., 2972). He reported that 17 per 
cent. of yellow colouring matter was obtainable from the roots, and 
sugyested experiments being made in India to determine which part of 
the plant was richest in extract. According to Aitchison the extract 
is still used in West Afghanistan as a dyeing material. 

Lest any hope should be entertained that Rusot might possess some 
commercial value as a d ye-stuff, I would quote the opinion of an expert in 
the person of Mr. A. G. Perkin, of tlie Clothworkers Research Depart- 
ment, Leeds, In 1897, Mr. Perkin had occasion to examine the root of 
Berberis Octnensis from Cyprus. He reported (Journ. Ohem. Soc, LX XI. 
1198), that the colouring matter was due to berberine of which he sepa- 
rated nearly one per cent. of the hydrochloride. Silk was dyed'a yellow 
shade without the use of a mordant, but ordinary mordanted calico 
_was not dyed owing to the basic nature of the colouring principle. He 
adds, “ Asa colouring matter, the use of berberine has been practically 

i discontinued, so that the tinctorial properties of the root have but little — 
commercial value." 

The three species of Indian Barberry that are — in preparing 
the extract called Rusot are— 

l. The Nepal Barberry (Berberis aristata, DC.), a variable species 
occurring in the temperate regions of the Himalaya at 6,000 to 10,000 

j - feet elevation, also found in the Nilgiri Hills and Ceylon. 

r 2. The Ophthalmic Barberry (B. Lycium, Royle,) an erect, rigid 

shrub found in dry hot situations of the western part of the Himalaya 

—* range at 3,000 feet above the sea level. 

3. Phe Indian Barberry (B. asiatica, Roxb.). This species has a 
wider distribution than the last, being found in the dry valleys of 
Bhutan and Nepal whence it stretches westward along the Himalaya to 

l Gharwhal, and occurs again in Afghanistan. ` 
E. The extract is obtained by digesting in water slices of the bark, 

root and twigs for à few hours, then boiling, straining and — — 
to a soft consistence. Capt. H. W. Lowther describes in Journal Agri- 

. Horticultural Society of India,! the preparation of the juice | 

— aristata at Hawalbagh in Kumaon. The fresh. root» of tho - 

' were chopped into —* per ues al me 
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pounds were placed in a large gurrah which was filled up to the neck 
with water. It was boiled over a alow fire until one fourth of the liquid 


Was evaporated, the liquor was again boiled with some fresh chips, and 


the process was repeated three times, The liquid was strained through 
& coarse cloth and the chips squeozed. The juice, on further heating, 
became concentrated to a thick fluid, which was poured out into trays 
and exposed to the full heat of the san until it was safficiently solid, 
The latter part of the process must be conducted carefully and tho- 
roughly so as to prevent any tendency to mouldiness or fermentation 
in the finished extract. In the," Materia Medica of the Hindus," by 
U. C. Dutt, Hasanjana, as it is called in Sanskrit, is directed to be pre- 
pared by boiling together equal parts of a decoction of Indian Barberry 
aud milk, till reduced to the consistence of an extract. 

Rusot is a dark-brown extract of the consistence of opium having 
a bitter and astringent taste. It dissolves almost entirely in distilled 
water and partly in rectified spirit, forming a rich yellowish-brown 

. solution which becomes bright yellow when diluted. The intense 
bitterness is due to the alkaloid berberine whith pervades the root, 
bark, blossoms, berries and leaves of the plant. 

Four samples of this preparation are exhibited in the Indian Museum 
—one from United Provinces, one from Bushalr, one from Hazara and 
the other from Lahore in the Panjab. These were examined as regards 
the amount of moisture, extractive matter, ash and alkaloid, berberine, 
they contained. 

The sample from the United Provinces was prepared in 1893, and 

was a dark-brown extract with a shining fracture, 
The second sample was forwarded to the Indian Museum by the 
Forest Ranger, of the Nogli and Pahor Ranges, Bushahr Division, 
Punjab, in April 1901. lb was a soft extract prepared by boiling the 
| chips of the root of Berberis Lycium, ñ shrub locally called “ Chochar. 
, In this divisfon an extract is also made from the roots of B, aristata, 
a plant known in this district as " Kashmal.” 
The third sample was from the Deputy Conservator of Foresta, 
‘Hazara Division, Panjab, who forwarded it to the Indian Museum in 
January 1902. This was a blackish brittle extract having the odour of 
liquorice. It occurred in square packets enveloped in leaves. 
x — The fourth sample was from Lahore. It consisted of triangular 
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enveloped in the green leaves of Bauhinia Vahli. The extract was of 
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cakes about one inch thick and three inches along the side, aud each 
the consistence of opium, dark-brown in colour, aud not always homos. 
rhe berberine was estimated by making an alcoholic extract of 
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tlie rusot, evaporating to a low bulk with an excess of hydrochloric acid, 
and separating and drying the crystals of berberine hydrochloride. A 
more accurate method was tried with the last sample. This is the 
process of A. M. Gordin (Proc. Amer. Pharm. Ass., vol. 50, (1902), 1051), 
which consists in separating the alkaloid in the form of crystalline 
berberine-acetone, drying and weighing the compound, and calculating 
85'234 per cent of these crystals ns pure berberine. 
The following are the results of the examination :— 








1 2 3 4 
United Provinces. Bushahr, Hazara. Lahore. 
Water ee Oe hs 6:70 '* 4031 4°00 20:98 
Spirit extract i 25'85 27:15 . 3825 40:16 
Water extract = 36°25 17°43 20:32 20'85 
Fibre ad — 15:50 10:00 19:23 7:65 
Ash ... id T» 15:70 5:11 9:20 10:36 
100*00 100-00 100:00 10000 
Berberine eee ees 775 — 2:9 346 422 


The results indicate a variable amount of berberine in the samples 
of rusot manufactured in different districts, the amount ranging from 
775 per cent. in that from the United Provinces to 2:90 per cent, 
in that from Bushahr. There is likewise little uniformity in the 
&mount of extracts, insoluble material and ash, and the composition is 
found to differ very considerably in various portions of the same cake. 

The alcoholic extract is the most valuable part of the drug, as it con- 
tains all the alkaloidal active principles; the aqueous extract, insoluble 
matter and ash may be regarded as impurities. Instead of the watery 
extract at present made in the jungles, and which varies so consider- 
ably in composition, a preparation made with alcohol would haye many 
advantages, as it would be more concentrated and uniform, and could be 
readily standardized in regard to the ag jos 

berberine. 
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On Dioscorea birmanica—a new species from Burma—and two allied 
species.— By D. Prams & E H. BURKILL, 


— [Rend. 3rd August, 1004.] 


We find to be undeseribed a yam which is in Burma, through the 
moister parts of that province, almost the commonest of all, so that its 
very abundance entitles it to attention, It is a climber in the open 
forests, where the rainfall is 50 inches and more, and in the 10—15 feet 
high scrub which often covers waste lands. It seems to avoid the den- 
sest forests; and it is quite absent from dry central Burma where the 
rainfall is small, 

Its distribation makes the letter Q round the dry focus of Burma, 
as it is common in the northern forests, common in the southern forests, 
is found down a connecting strip on the west in the Arakan Yomas and 
down another on the east in the Shan States; the tail of the letter lies 
in Tenasserim. 

In the northern forests it grows both over bushes in the chequered 
shade under the tall Dipterocarps, and also climbs over bamboos and 
bushes getting a considerable amount of sun where the Dipterocarps no 
longer exist. About Katha, where red-soil forests and black-soil forests 
meet, itis more prevalent perhaps on the red-soil ; at Bhamo it is quite 
common on black-soil. On the east, in the northern Shan States, it is 
very common*about Hsipaw ('l'hibaw), and thence to Lashio, on red soil 
and black soil. Southwards we know it to occur in the state of Mong- 
kung (Maingkaing), aud about Taunggyi and Fort Stedman. On tlie 
west we know it to occur in the Gangaw valley and again near Kau on 
the Arakan Yomas, in the latitude of Minbu. In the south we know it 
to be very plentiful all aloug the railway line from a little south of 

*  Taungu to Nyaunglebin in the Pyinmana forests, on a yellowish-grey 
soil; and we know it to grow quite abundantly on the hills close to Prome. 
Southwards again it may be seen in the bamboo jangle which clothes 
any slight elevation rising above the otherwise uniuterrupted stretches 

sss of rice-fields, It is readily found close to Pegu, and as near to Rangoon 
ss ag Hmanwi, Towards Taungn it grows in savaunah land, in the 
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Py:inmana forests it grows over the bushes that are mixed with teak ; 
at Prome it grows in deciduous forest of ZEgle Marmelos, bamboos, ete., 
and, as already said, it grows about Pegu in bamboo thickets. 

In Tenasserim, near Moulmein, it is excessively common on laterite 
in 10 feet jungle of Combretum. To the east of Moulmein it is absent 
from the high evergreen forests of the Dawna range, but re-appears be- 
yond them in the thinner forest of Thingan-nyi-naung, and continues 
right up to the Siamese frontier at Myawadi on a clayey grey soil. 

The tuber of the plant is very woody, and has a hard skin cracking 
rather rectangularly like the carapace of a tortoise; in shape it is very 
irregular, with blunt processes lying just under the surface of the soil, 
Wiry roots arise from the surface, which bear low wgrty thorns, and dy- 
ing may themselves almost constitute thorns, The flesh is yellowish- 
purple aud unpleasant to the taste. Even the wild boars seem to leavo 
the root altogether alone. One stem arises from each tuber, and usually 
bears strong prickles; at the base of each leaf in the position of 
stipules are two or four downwardly directed small thorns. When young 
the stem is pubescent; when old, with the hairs rubbed off, it becomes 
shining and has dark blotches on it. The leaves are very like those of 
Dioscorea fasciculata, but are larger; and the rows of prickles which 
generally line the main-nerves serve to distinguish them, When young 
they are pubescent; when old they are glabrescent, especially above, 
The inflorescence, which is produced in the month of May, is a long 
drooping spike: in the male the Bowers are arranged on it in small scor- 
pioid cymes; in the female they are solitary. This type of secondary 
inflorescence has hitherto never been described in any Asiatic Dioscorea, 


though there are at least two others which share the character. "The. 


young cymes are recurved ; but after flowering they are found to be 


quite straight. The young ovaries, after flowering is over, begin to. 


upwards, nnd long before the fruit reaches maturity have come to 
be parallel to the rhachis, their tips looking upwards, Atematurity the 
fruits are imbricated, all directed away from the earth: dehiscing, they 


hold the seeds until some sudden puff of wind blows them nway. Itis 


when in fruit that the plant is most easily recognised; for the long 


spikes, sometimes over 40 cm, long, and with 40 capsules, are very con- - 


spicuous and distinctive. 
_ The root is too woody 
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We proceed to give a dingnosis of the plant and a list of localities, . 


Dioscorea BIRMANICA. Rhizoma informe, horizontale hypogeum, 
carne luteo-livida lignosum amarum, corticis rimis teste testitudinis 
similius, Caulis armatus, e radicg singulus, in dumetis sinistrorsum 
ita volubilis ut sareulos ultimos tangere pedite non licet; sareuli 
Smpissime pubescentes, sed sareuli (precipue vetustiores) glabri 
tamen nonnunquam occurruntur: caulis vetustus semper glaber. Folia 
membranacea, alterna, cordata vel late cordata sinu aperto, caudato- 
acuminata, vel modo caulium primo pubescentia dein supra glabres- 
centia vel glabra, infra ad nervos primarios spiculis recurvis armata, 
11-15 em. longa, 7:5-16 cm. lata, nervis primariis 7-11 (extremis bifur- 
catis) infra prominentibus supra distinctis, nervis secundariis supra 
iufraque distinctis, reti anastomotico indistincto: petiolus pubescens 
vel puberulus vel glaber, nrmatus, 45-9 cm. longus. Spice» depen- 
dentes, ad axillas foliorum singule vel binm, 35-45 em. longe. Spicæ 
maseulee rhachi prwter basin sterilem 1-3 cm, longam flores in cymis 
scorpioideis 5-10 mm. distantibus gerentes: cymæ 5—6-flore, 1 cm. 
longs, apicem spice versus spectantes: bractew bifariw, alternm, fere 
glabre, 1-5 mm. longm, brunneo-lineolate; bracteolw 0.  Periauthit 
masculi campanulati lobi marginibus exceptis externe villosi, branneo- 
lineolati, exteriores lanceolati acuti cymbiformes, interiores ovati acuti 
marginibus retrorsi. Stamina 6, sequalia, perianthii lobis breviora, 
filamentis quam antheris longiorfbus. Spice femineo flores 20-40 ses- 
siles alternatim gerentes: bractem et bracteole adsunt. Perianthii 
feminei lobi iis floris masculi similes. Ovarium densissime pubescens. 
Fructus stipitate, stipite 4-5 mm. longo, imbricute, mox nd celum 
versus spectantes, glabrescentes, maturae tanien semper glabre : ale regu- 
laviter semiorbiculares vel irregulariter oblong, 2-3 cm. longi, 10-15 
mm. late, apice retusm, basi truncate vel coneate. Semina ala mem- 
branacea inmqualiter cireumcincta.— Dioscorea spinosa Wall, Cat. 5103, 
pro parte; Hook, fil. Fl Brit. Ind. VI. 291 pro parte; Collett and 
Hemsley in Journ. Linn. Soc. xxviii. (1890) p. 137. zia 

Burma. Hukung Valley near the Assam border, Griffith, 5545, 
K.D. Bbamo District; Bhamo, on land above flood level, Burkill 
EL. in Herb. R. E. P. 22770; hills east of Bhamo beyond Momouk, Burkill — 

- $a Herb. R. E. P. 21520, 21546. Katha District; Katha, Burkill in 
E Herb. R. E. P. 22499, 22640, 22657, 22659. Northern Shan States ; Nr 
—  — "pashio, Burkill in Herb. R. E. P. 22534, 22578; Manpwe, Burkill in 
| | , Burkill in Herb. R. E. P. 24059 | 


24140, 
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7 24137; between Hsipaw and Mankang, Burkill in Herb. R. E, P. 241- 
Southern Shan States; without precise locality, Abdul Hug; 
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Móng-Kung, 2500-41000 ft.. Craddock, 27; Fort Stedman, Collett, 704; 
Taunggyl, Abdul Khalil. Pakokku District; Gangaw Valley, Millar 
in Mus. R. E. P. 20634. Minbu District; below Kan on the Yomns, 
Aubert and Gage. Prome District; hills South of Prome, Burkill in 
Herb. R. E. P. 23824, Pegu District; Kyauktaga, Burkill in Herb, 
R. E. P. 21975, 22119; Sittang side, Kurz, 2629; Bank of Sittang, Kurz 
483; Pega town, in bamboo thickets, Burkill ia Herb. R. E. P. 21960. 
Mynungmya District; Hmanwi, Burkill. Amherst District ; Moulmein, 
Wallich, 5103 C; on the south-enst of Moulmein, Burkill in Herb. 
R. E. P. 23917; Thingnn-nyi-naung,op the east of the Dawna range, 
Burkillin Herb. R, E. P. 24385; Myawadi on the Siamese frontier, 
Burkill in Herb. R. E. P. 24448. Tenasserim, without exact locality, 
Helfer, 5544. 


A very closely allied species is found in south-west China, which 
we here describe. 


DIOSCOREA YUNNANENSIS. Rhizoma deest. Canlis sinistrorsum volu- 
bilis, dense pubescens, teres, inarmatus (saltem quoad sureuli). Folia 
membranacea, nlterna, subreniformi-cordnta vel cordata, sinu angus- 
tiore, apice purum acuminata, supra glabrescentia viridia, infra dense 
albo-pubescentia, inermia, 7-9 cm. longa, 11-12 em. lata, nervis prima- 
riis 9-11 (extremis bifuventis) infra distiuctis supra vix distinctis, ner- 
vis secundariis supra infraque indistinctis, reti anastomotico vix visibile : 
petiolus dense pubescens, inermis, 3-8 cm. longus. Spice dependentes, 
ad nxillas foliorum singulae vel bins, masculw 18-20 om. longo, feminese 
5-20 cm, longe. Spice masculo? rhachis preter basin sterilem 1-3 em, 
longam flores in eymis scorpioidiis 4-10 mm. distantibus gerentes: cymæ 
3-5-flore, 5 mm. longs, npicem spice versus spectantes; bractem bifa- 
rim, alterns, extus dense-glabrescentes, intus glabrm, 1-5 mm, longs, 
brunneo-lineolnts : bracteole O0. Perianthii masculi campanulati lobi 
brunned-lineolati, submequales, ovnto-aeuti. Stamina 6, “qualia, peri- 
anthii lobis breviora ; filamenta antheras subequantia. Spice feminew 
flores 6-12 sessiles alternatim gerentes; bractem extus dense pubes- 


centes: bracteolas non vidimus,  Períanthii feminei lobi iis floris masculi | 


similes, Ovarium densissime pubescens, 3-6-costatum. Fructus maturae 





ignotm, post anthesin teste ovario gravido ad cwlum versus respicientes, r 
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been once collected by Scortechini in Perak, who gives no precise 


locality. 
It is distinguished, as far as the sterile plant is concerned, by the 


main stem being densely beset with very large compound prickles 
which have two to six cusps. The smaller stems have simple prickles 


fewer and smaller than those on the*main stems, but even the prickles on 
these nre larger than the prickles usually met with in corresponding 
situations ou D. birmanica. The petioles are prickly as in the Burmese 
plant and have the same basal stipular thorns; but the leaves them- 
selves are rather differently shaped, being ovate-cordate, 20 em. long by 
11 em. broad, and having no thorns on the veins: the younger leaves 
have hairs beneath towards the base. The plant, which is probably an 
undescribed species, deserves to be looked for. 
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E. Novicie Indice XXIII. Four Orchids new to the Indian re 
- D. PRAIS. 


In this paper are given descriptions, after the style adopted in Sir 

y J. D. Hooker's Flora of British India, of four species of orchids discover- 

"A ed to be Indian since Sir Joseph's masterly account of the Orchidacem 

* was written. Two of them are novel forms of well-known Indian 

genera; the other two are members of a very interesting genus which 

extends from Japan to Java, but which was not till quite recently 

X known to occur in any interveningarea. One of the two, which appears to j 
; bo not uncommon in the Eastern Himalaya and the Khasia Hills, is 
identical with the Japanese plant. The other, which externally resem- 
bles n formerly known Java species and which comes from the Malay 
Peninsula, in floral structure really more closely agrees with its Japanese 

than with its Javanese congener, * E 
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oblong, about equal to the sepals in length ; auricles of the lip obtuse, 
blade with bifid tip. 


CnorA Naarur: Rengarih, Cardon n 


Stem 0. Leaves green, 3 in. by 1°5 in., sub-opposite, explanate and ndpressed to 
the soil. Scape 6—S in., pinkish below. Flowers '2 in. across, sessile, puro white or 
greenish; auricles of lip considerably shorter than the blade. Capsule '35 in. long. -~ 

The nearest allies of this species nre M, khasiana which has flowers of abont the 
same size, but differs in having a distinct above-ground stem with more numerous 
and scattered leaves and has a different lip; and M. Wallichii which nlao differs in 
having an abovo-ground stem with large leaves and much larger flowers. In struc- 
ture, however, the flowers of M. Wallichii axíd-M. Cardoni are very similar. 

Before the scape appears the present species has all the habit of a Habenaria = ~ 
allied to H. diphylla; ita two leaves, and it appears never t@ have moro, lie closely | 
applied to the surface of the ground as in that plant. 


Trise Il. VANDEFX. 
39. EULOPHIA R. Br. 


Sect. I. EvLorHiA proper; column not produced into a foot. 
* Leaves beginning to appear at flowering time. 
++ Pseudobulb tuberous hypogmal; leaves elliptic-lanceolate; scape 
simple. | 
S Lip longer than broad, side-lobes short. — 
3b. EULOPHIA CAMPBELLI Prain; leaves elliptic-acuminate, scape ! 
1 with narrow loose ochreate sheaths, bracts lanceolate shorter than the 
ovary, sepals linear-oblong, petals broadly elliptic-acute, lip narrowly 
ovate-oblong, tip shortly 2-lobed, lobes erennte, disc with three yellow | 
A callose ridges fimbriate anteriorly. r 1 
T —  QnuorA Naceve: Manbhum; Pokhuria, Campbell 75601 Singbhum; 
* Gidung, near Manharpur, Burkill's Collector 19734! ar 
fc"; Stem slender, Leaves 3-5, many-nerved. Scape 10-12 in., slender throughont; i 
ur raceme laxly 0-S-fowered; bracts 28 in.; sepals 'D in. long, “15 in. wide, green, s, 
p^ brownish towards the apex; petals as long as sepals, *25 in, wide, in colour ihosme] 
e — lip‘ in. long, '25 in. wide, greenish white with numerons spreading and recurved 
E lilac purple veins; disk with three strong yellow ridges, the central becoming obso- = 
F leto towards base of lip; the central —— —* lateral for their anterior Ni 
f two-thirds covered with projecting papille ; spur ete. _ — | 
l i The tu 1s roots of this plant are eaten after being boiled in the — — 


(eles 


district ; it is there known as Jadu Sanga. 
TRIBE IIL.—NzorriEz. MERC 
94b. LECANOROHIS Br. RENE 
ial leafless herbs; scapes erect, simple or branched from a 
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proximated thicker persistent. Flowers racemose or spicate. Sepals 
subequal, free, suberect, theig bases surrounded by a small urceolate 
toothed epicalyx. Petals like sepals. Lip erect, shortly adnate to the 
base of the column, or free but embracing the column below, above 
somewhat wider, concave with two, subacute side lobes and a rounded 
central lobe, pubescent within. Column rather long, straight, dilated 
above; stigma short rounded; anther adnate to margin of clinan- 
drium, cells distinct; pollinia granular, ovate or oblong. Capsule nar- 
row-oblong, dehiscing from base to apex, tipped by the toothed or entire 
cupular persistent epicalyx.—Spgcies3, in Malaya, Indo-China, E. Hima- 
laya and Japan. 

l. LegcasoRomes sarpontoa Bl, Mus, Bot, Lugd, Bat. ii., 188 ; flowers 
racemose, sepals and petals narrowly obovate obtuse; lip oblong, with 
subacute wide triangular side lobes, softly hairy at the base and densely 
pubescent with strong reflexed hairs towards the margin of the rounded 
cucullate mid-lobe within. | Bi. Orch. Arch. Ind. 176, t. 62, 

EASTERN HIMALAYA : Sikkim; above Rungbee, 6,500—7,000 ft., Prain! 
Prain's Collectors! Assam: Jaintia Hills; Darrung and Mongot, King's 
Collectors! Khasia; Mamloo, Pantling ! 


Stems rather soft, 1°5-2 ft. high, dark-green, tinged with purple, with 6-8 pur- 
plish membranous sheaths rather close below, moro distinct above, '5 in. long, 
embracing the stem. Racemes 3-4 in. long, 6-9-flowored, lax; bracts '3 in. long, 
triangular; pedicel with ovary 1 in. long; epicalyx 18-20-toothed, teeth acute; 
Sepala and petals ‘6 in. long, dull purple externally; lip as long but much broader, 
dull purple externally as are the side lobes within, interior of mid-lobe pale-yellow 
within. 

Flowers self-fertile. *A careful examination of the Sikkim plant in the living 
state reveals nothing that can distinguish it from tho Japanese, 


9. LECANORCHIS MALACCENSIS Ridl. Trans. Linn. Soc. Ser. II., Bot. iii., 
377, t. 65; flowers racemose or panicled, sepals and petals lanceolate 
spathulate; tip oblong not lobed, wide-spathulate and densely hairy - 
. within. Journ. Linn. Soc. xxxii., 409. b | 
Maray PENINSULA: Singapore; Penang, Malacca; Kedah; Pahang; 
Ridley. Perak; Wray 4021! 

. Stems slendor, wiry, often brauching, 1-1'5 ft. high, black, with 6.8 small 
ovnte-acute sheaths, *2 in. long. Racemes 1-2 in. long, 3-6-flowered, lax; bracts 
*1-"15 in. long, ovate nonta; pedicel with ovary '5 in. long; epicalyx entire; sepals 
and petals 6 in. long, pale flesh-coloured or yellowish-white; lip as long but mach 
broader, pale flesh-coloured externally, inside of lip anteriorly yollow. 

Flowers self-fertile. In general facies this species considerably resembles 
L. javanica BI., bnt differs from that plant in having an entire epicalyx and in having 
ae the base of the lip adante to the column below, in which respect the present plant 
— = is, ns Mr. Ridley bas pointed out, allied rather to E. japonica than to L. javanica, 
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Noviciw Indice XXIV. Some new Indian Plants.—By D. Prat, 
(With Plates VII—V III). 

In this paper are given descriptions of a few plants new to the Flora 
of Dritish India either in the sense that they are new to science or that 
they have been ascertained to be Indian since the portions of the Flora 
of British India containing accounts of their respective natural families 
have appeared. References are also occasionally given to interesting 
new localities for species already fully described there. 


IV. ANONACEEX. 
9 UNONA Lixx. 


1l. Uxwowa rnarcox H. f. V T. " 
Add to localities of F. B. I. :— 
Sixxm: Ryang Valley, 4,000—5,000 ft., Cave! 


15. GONIOTHALAMUS Br. 


3. GonrormaLaMUS Grirriran H. f. § T. 
Add to localities of F, B. I.;— Ex E 
Axpamans: Port Blair, common. 


20. SACCOPETALUM Benny. 
1. SACCOPETALUM LONGIFLORUM H. f. y T. 


Add to localities of F. B. I.:— 
SikkiM: Ryang Valley, 4,000—5,000 ft., Cave! 


XXVII. SrTERCUL!ACEZE. 
1 STERCULIA Lixvw. 


Leaves simple not lobed; calys lobes medium spreading, 
13b. SrrncuLIA Krxou Prain; leaves ovate-lanceolate, long acumin- 
‘ate, base, round, glabrous above, glabrescent beneath ; panfeles or race- 
mes drooping much shorter than the loaves, calyx lobes lanceolate-azu- 
minate. | se te 
Sixxmm: Darjeeling District T. Thomson! at Ranyak, T. Anderson 
below Mungpoo, 3,000 ft., King! Rungbee, 3,000 ft., 
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branches below the leaves, in the axils of cicatrices ; in drooping fow-flowered racemes 
or pauicles 2°5-4 in. long; pedancles glabrous as ate tho slender pedicels *5.7 
in. long, bracta very minute and fugacious, Calys brownish-red, campannlate, tabe 
very short'1 in. long, lobes 5, lanceolafe acute *5 in. long; finely puberulous, Stamens 
about 5, united in an erect crenate colamn, about ^2 ín. long ; anthera 2-colled. 
Ovary 4-5-celled, ovules many. Fruit of 4-5 purplish red or scarlet follicles, 4-5 in. 
long, 1*5 in, wide. Beeds ovoid, *B in. long *5 in. across, testa blue. 

.. Osmaston gives the vernacolar name as Chíuri pat. The species is nearly 
related to 8. coccinea which is however easily distinguished by ite narrower pilose 
calyx-segments, It is also closely related to S. laevis Wall., but is again very distinct 
because the calyx-lobes are not bearded within. It has been sometimes confused 
with S. Rosburghii which has however much smaller flowers. 


XLI. CELASTRINE X. 
1. EUONYMUS Lisx. 


6b. Evonymus MmaAcROCURPUS Gamble, List. Darjeel., ed. IT, 18 (1896); 
leaves 2°5-5 in. long, 1-1:75 in. wide, ovate-lanceolate, acuminate, thick- 
ly papery, margins finely serrate; peduncles 3-flowered axillary ; petals 
ovate, margins entire. 


Eastern HiMALAYA: Bootan, at Khumpung, 7,500 ft., Gamble! 


A large climber; branches cylindric, Leaves pale-greon, nerves 6-7 pairs, dis- 
tinct above and prominent beneath, much carved forward and forming a series of 
intramarginal loops particularly in the apical half. Peduncles short, *35 in. long, 
atont; pedicels '2 in. long, rather stont. Flowers ‘2 in, across; sepals rotand, con- 
cave, 5; petals 5, ovate; style long. Fruit oblong, sharp-pointed, valves 5, spreading 
stellately when ripe, hard and thickly leathery or almost woody, 1°25 in. long, '76 
in. wide. 

A very distinct species. 
7. ENONYMUS GRANDIFLORUS Wall. 

Add to localities of F. B. I.:— 

E. HiwaXzAvA:  Chumbi; Paroo, Dungboo! Bootan; Griffith! 
Burma : Shan Hills, at Moungtaya, 4,000 ft., Collett! 

| 8. ENONYMUS Kurz. 
ex be deleted : is a Glyptopetalum. ` i 
KACHINPNSIS Prain; peduncles 2-2:5 in. slender, fruit 








s — pyriform, strongly 4-angled. 


_Uprer Borxa: * cows Hills, at um 6,500 ft., Shaik M quim t 
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Petunecles 1'5 in. long, pedicels nanally one to each peduncle, “5 in. long. Fruit 
deeply 4-lobed, the calyx persistent at its contracted base; length 756 in., width 
at apex *6 in. 

A very distinct species of which tho potals are not yet known, The sepals nro 
rounded, spreading, forming a calyx ‘25 in. in diam, 


Se. ENONYMUS sUBSULCATUS Prain ; peduncles *75-1 in. very slen- 
der, fruit subpyriform, distinctly 4-angled. 


Burma: Tenassarim ; Moolyet, 5,000 ft., Gallatly! 


— — R 


A shrub, branches distinctly 4-angled throughout, somewhat 4-grooyed in vpper 


parts of internodes, smooth. Leaves ovate- inncoolate acuminate, base wide-cunonte, 
margin entire, thickly membranous, 3°5-4 in. long, 1' 75-2 25 in. wide, nerves 5-6 
pairs not prominent below, hardly visible above. Peduncles °75-1 in., pedicels 
usually 1, sometimes 2 to each peduncle,'25 in. long. Fruit deeply 4-lobed, the calyx 
persistent at its contracted base; length ‘5 in., width at apex '45 in, 


12b. Exoxymts Wrayt King, Journ. As. Soc. Beng. Ixiv, 2, 344; 
leaves 45 in. long, 2°25 in wide, ovate acuminate, remotely and obscure- 
ly serrate, peduncles very long slender, cymes lax 3-4 in. across, —— 
nearly :25 in. across. 

MALAYA: Perak; Gunong Batu Pateh, Wray! Pahang; Kota 


Glanggi, Ridley ! 


A small tree; branches cylindric, 8mooth, dark.brownish when dry. Flowers 
5-merous, sepals large rotund sprending concave, glabrescent, margins membranous. 
Petals not much exceeding sepals, rotund, clawed; edges incurved unduolate, minute- 
ly puberulous, green with dull crimson veins. Fruit shortly and broadly pyriform, 
deeply 5-lobed, the calyx persistent at the contracted base; length ‘75 in., width at 
aper '6 in. 

A very distinct species; in general appearance approaching most closely to Æ. 
glaber, but with laxer cymes and widely different fruit. 


17b. EwoNYMUus vIBURNOIDES Prain; leaves 3-5 in. long, 1:25-2:25 
in. wide, oblong acute base rounded or truncate less often«cuneate, fruit 
very slightly 4-ridged. 

EASTERN HIMALAYA: Sikkim; Sureil, 5,500 to 6,500 feet; King! 
Near Darjeeling, Gage! Rungyroon, King ! Pasheting, Grieve! 


A shrub; young branches faintly quadrangnlar under tho leaves. Leaves thick- 
ly herbaceous, margins finely serrate and slightly revolute with a tendency for those 
of alternate pairs to be smaller and larger; nerves abont 6 pairs, distinct on both 
surfaces, especially beneath. — Peduneles axillary rather slender, 1-155 in. long, cymes 
very many-flowered ap to 4 in. across, Beanie Kia ——— Petala 
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18. EmNowvwus putLATUS Wall. 

Add to localities of F.B.I.:— 

Eastern Himatara: Bootan; King’s Collector! Ixpo-CntixA: Naga 
Hills; Kohima, Clarke! Manipur; Lingli, Watt! 

19. Esonrmus rimpriatvs Wall. 

Add to localities of F.B.I.:— * : 

AFGHANISTAN: Kurram Valley; Aitchison! Western HIMALAYA: 
Hazara; at 7,000 ft., Stewart! Chitral; Ziarat, 7,800 ft, Harriss! 
Kashmir; Sonamurg, 8,500 ft., Clarke! Barzil Valley, Duthie! Kishen- 
gunga Valley, Duthie! ir 

20b. ENnonyrmus Lawsouit CO, B. Clarke Mss. in Herb. Cale. ; leaves 
lanceolate-ncuminate, 3-5 in. long, ] in. wide, sharply serrate except 
at the entire cuneate base, fruit with 4 prominent angles but not winged, 

Kuasia: Normai, Mansmai, Sohra, ete., Olarke! Mann! Simons! 
Prain! 

A small tree; branches slonder, eylindrio, Leaves membranous or thinly charta- 
ceous, nerves 6-6 pairs, rather distinct, especially beneath.  Inftorescence lazly cy- 
mose; cymes 2 in. across, peduncles very slender, 1*5 in. long; pedicels almost fili- 
form ‘25 in. long. Flowers *2 in. across. Sepals 4rounded, Petals 4 orbicular, shortly 
clawed, much exceeding sepals, margin faintly undulate bat not fringed or toothed, 
finely veined. Fruit thinly coriaceons, °3 in, long, *5 in. noross. 

Very like and very nearly related to E. frigidus, but with rather larger petals 
and very different fruit. 

| 7. CELASTRUS Lry. 


1. CELASTRUS PANICULATA Willd. 

This species, as defined in the Flora of British India, includes.three 
species as recognised by Roxburgh, viz. :—O. paniculata, O. multiflora 
and O. nutans. Of these the two former are certainly quite distinct, and 
the third, which approaches O. multiflora is also possibly distinct. The 
three may be diagnosed, with much ease, as follows :— 


Leavesyonnded .., ss ese — paniculata, 
Leaves Solon se =.. see see 0. multiflora. 
Leaves obovate EI tH.. r III eae C. nutans. 


- The geographical areas of the three, which may be looked upon as 
representative species, is as follows :— 

©. panicunata Willd, 
iy N. W. HiwaLAYA and Sus-HiMALAYA: Kalidangi, Thomson 740! 
| — .Pattludon, Brandis 2032! Chamba, at Raipur, 3,000 ft., Clarke 23681! 
— Dehra Dun, Vicary 175! Submontane foresta of Pilibhit, Duthie 
| 21400/a! Kheri in Ondh, Duthie 21402! Bettiah, near the Nepal Fron- 
tier, Hieronymus 443! RaseurAwA: Aboo, King! Stocks! C. Ixpta: Gwa- 
. Hor, Maries 32 ! Khandwa District, Duthie 8311! Wasreen Iwpu; 
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Bas-sein, Burkill 15787! Concan, Stocks! near Malcolmpett, Campbell ! 
Deccan; near Poona, Woodrow! Oooke! S. Inpia: Nilgiris, Schmid! 
Clarke 11282! Gamble 11646! ' Shevaroi Hills, Perrottet 33! 456! 467! 
localities doubtful, Wight 462 (K.D.)! 463(K.D.)! and in Wall. Cat. 4301 
F! Heyne in Wall, Cat. 4301 B! Ceyton: localities doubtful, J. Watson! 
Thwaites C. P. 1232! Bexcar: Village jungles in Central Bengal 
Kurz! W. Bengal, on Pachete, Kurz! Manbhum Campbell! BEHAR: 
Rajmahal Hills near Sahebganj, Kurz! Low hills near Topechana at 
2000 ft, Kurs! Cnora NaaruR: Palamow, in Kumandi reserve, 
Gamble 8780 ! Hazaribagh, Golah, Prain! Parasnath, 2,000 ft, Kurz! 
and 2,500!  Olarke 24,857! Burma: Karenee, Kurz 1926! Pegu 
Yomah, Kurz! Ava; Wallich 4301 K! Yeu, Cele! Shwebo, Abdul 
Hug! Shan Hills; at Keloh, Collett! Pwehla, Collett! Fort Stedman, 
Lwekaw and Taunggyi, King's collectors! 

A very distinct form of this plant, distinguished mainly by its leaves 
being pubescent beneath, is confined to Burma. It may be known as:— 

C. PANICULATA var. PUBESCENS Kurz (= C. pubescens Wall. Cat. 
4303). 

Burma: Pegu, Eyre! Prome Hills, Wallich 4303! Pegu Yomah, 
Kurz! Maymyo, King's collector 11! 36! 259! Shan Hills; Taunggyi, 
King's collector! 

Another but less distinct form with unusually large aud rather fir- 
mer leaves occurs in the Andamans. This may be termed O. paniculata 
var. andamanica. It is not uncommon in the vicinity of Port Blair. 

CELASTRUS MULTIFLORUS Roxb. 

Nera: Hamilton, Wallich 4302 (Q. dependens Wall. Mss.)! Sıx- 
kim: Rungit 700 ft., Clarke 26 339! 2,000 ft., Hooker ! Ryang 800 ft., 
Osmaston! Gurubathen, 1,500 ft, Prain's Collector ! DAPHLA HITES : 
Radhu pokri, Lister! Assam: SEIS of Brahmaputra; Dibroo Mukh, 
Masters! localities uncertain, Griffith! Wallich, Griffith and M'Olelland! 
Gauhati, Simons! Khasia Hills, Simons! Hooker dnd Thomson! 
Burma: Chindwin, near Tummoo, Prazer 167! Kendat, Prazer! Chin 
Hills, Prazer 236! Kalay Hills Prazer! Kachin Hills; wear Sadon, 
Shaikh Muqim! Koni, Prazer! Pinmona, Abdul Hug! Shan Hills ; 
Taunggyi, King's Collector! TeNasserim: Tayoy, Oomaigoi, Shaikh 
Mugim ! 

Cetasrevs NUTANS Roxb. 

S. Ixora: Kurg (Collector unknown) ! Troyano Peerr 
3,000 ft., Bourdillon! — f «Aui 
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neglecta and Celastrus sp. n. 3 Hook. f. in Herb. Ind, Or. which is a 
very distinct plant, quite different from Q. st ylosa. "The two can be at 
once distinguished by the stamens which have hirsute filaments in 
O. stylosa, but glabrous ones in Hooker's species, which is defined below. 
O. stylosa is abundant in Nepal, Sikkim and Khasia, but has not been 
met with in Burma, 

2b. CELAsTRUS HookER: Praín; calyx segments oblong obtuse ! 
petals 3 in. oblong with faintly toothed margins towards the apex, 
entire below; stamens glabrous; style faintly 3-lobed; fruit brown, 
3-celled, — 

Sinem : Lachen Valley, §-10,000 ft., Hooker! King’s Collector; 
Darjeeling and neighbourhood, 6,000-9,000 ft., King! Kurz! Clarke 
27040! 35758! Gamble 682! 1926! Darma Hints: Lister! KHASIA: 
Nurtiang, Hooker and Thomson! Burma: Chindwin, Prazer! 

A shrab; usually climbing. Leaves 4 in. long, 2-25 in. wide, elliptic or ovate- 
oblong, acute or acuminate, serrate or anbontire, turning brown (when dry). Flotwers 
in axillary or terminal racemose cymes, sometimes up to 3 in. long, Fruit brown, 
tipped by the persistent style. . 

"U. Hookeri, as the definition shows, ia very nearly related to C. stylosa, but it is 
easily distinguished by the thinner leaves which become reddish-brown when dey, 
those of C. stylosa remaining green ; by the capsules with thinner valves which are 
brown instead of yellow; by the filamenta which are glabrous instead of pabescent ; 
nud by the petals which are only faintly toothed not deeply undulate. 


2c. CELASTRUS MEMBRANIFOLIA Prain; calyx segments shortly ovate 
subacute ; style slender entire, fruit 3-celled, about 6-seeded, seeds black. 
Kuasra Hits: G. Mann! 


A shrub, with terete branches. Leaves ovate-Innceolate, tapering from the 
middle tothe acuminate apex and the cuneate base; 45 in, long, 2 in. wide, mem- 
branous, pale-green, glabrous, margins serrate; petiole slender '4 in. long. Flowers 
in short axillary or terminal racemose cymes. Fruit green, valvea 3, very thin, 
style persistent, slender. 


3. CELASTRUS VENULOSA Wall. Fruit 3-celled. 
Add to localities of F.B.I. :— 


Siggi: outer hills, above 2,000 ft., Dungboo!  DAPHLA Hirus : 


Harmati, and elsewhere in the outer hills, Lister ! 
This species has, as its nearest ally, one from the Malay Archipelago, Q. race- 
mulosa Hassk., The two are related to each other much as the forms united undor 
e. paniculata nro. s 
3b. QCeELASTRUS LisreRt Prain; calyx segments half orbicular; style 

short; fruit 3-celled, 3-seeded. | 

—. DAPHLA- Hints: Tenir Lampa, 3,000 ft., "Lister ! 

T amall troo, with smooth dark-brown round branches, Leaves large, ovate or 
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obovate, dark-brown when dry, glabrous, apex rounded with an abropt nonmen, 
base wide-cuneate, margin entire; 8 in, long, 3:5 in. across, subcoriaceous, Flowers 
in short axillary or terminal cymes, Fruit large *5 in. across, 3-celled, 3.seeded ; 
Seeds brown, '3 in. long, somewhat curved. 


Nearly related to O. monosperma, but with larger leaves, a difforont habit and a 
3-celled, 3-seeded frnit. 


8. GYMNOSPORIA W. &. A. 


2. GYMNOSPORIA NEGLECTA Wall, 

This species should be deleted. It is based originally on Celastrus 
neglectus Wall. Cat. 4341, which is Celastrus stylosa. 

Lawson in the Flora of British India has associated Qelasirus? at- 
teanata Wall. Cat. 4319 with the preceding numbere The material at 
Calcutta is not very good, but so far as it goes, it does not admit of this 
number being distinguished from Celastrus oxyphylla Wall, Cat. 4312 
which is treated by Lawson as the basis of Gymnosporia acuminata Hook 
f. Moreover Lawson brings under G. neglecta the plant issued by 
Wallich as ?Baebotrys acuminata Wall. Cat. 2321. This last, which ap- 
pears to be the true basis of G. acuminata Hook. f., is certainly identical 
with Wall. Cat. 4312. 

— "b. QGYMNOSPORIA SIKKIMENSIS Prain; leaves 5'7 in. by 2:25-3 in., 
ovate obtuse, very obscurely serrate, thinly corinceous, glabrous. 

SkM: Tista Valley, Gamble 1743! Ambiokh, Prain's Collector! 


A «mall tree; branches unarmed, stoatish, dark, glabrous. Flowers small, in 
numerous clastered cymes from old leaf-scars; pedancles, 1°75 in. long, cymes 2 in. 
across, Sepals 5, short, obtase, concave, puberulous, externally corrngate. Petala 5, 
wide-oblong, obtuse, thrice as long as sepals, Stamens 5, filaments slender incurved, 
attached outside disk anthers short, brond, 2.celled. Disk thick fleshy, corrugated. 
Styles short, coherent with vertical grooves; stigmas slightly recurved. Fruit 
turbinate, 3-celled, *5 in. long, ‘3 in. across. 

7e. Gymwosporta Contisu King in Journ. As. Soc. Beng., lxv., 2. 
353; leaves 4-6 in. by 2°25-3 in. ovate-elliptic subacute, distantly shal- 
lowly crenate, coriaceous, glabrous. 

Kepan: Curtis! - 

| : labrous, Flowers samall, in 

A scandent shrub; young branches atoutish, grey, glabr ! 
clustered cymes from old leaf-scars ; peduncles ‘5-7 in, long. Sepals 5, somiorbi. 


edges with n few short thick cili. Petals 5, oblong, obtuse, much longer 
cular, the b filaments slender, incurred, attached outside disk; anthers 
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Add to localities of F. B. I. :— 


ANDAMAN8: Coco group, Prain! EASTERN HIMALAYA: Sikkim; Tista 
Valley, Prain ! 


L. Leguminosa. 
108. CRUDIA Scures. 


Oron Mansont Prain; leaflets thinly coriaceous, glabrous, ovate- 
oblong or oblong, shortly acuminate, rachis slightly prolonged beyond 
the terminal leaflet. Touchiroa Mansoni Prain Mss. 

Borma: Tenasserim; Tavoy, Manson's Oollector 1721 306! 


A tree with glabrous branchlets. Leaves odd-pinnate, rachis 4-5 in. long, 
petiole articulate, the irterpetiolar stipules united at the base; leafleta 5, petiolules *25 
in. long, glabrous as is the rachis which is prolonged as an acumen beyond the last 
leaflet; alternate, ovate-oblong or oblong, base caneate rarely rounded, apex rounded, 
with an abrupt sharp tip 25 in. long, 6-8 in. long, 225-25 in. wide, dark-green above; 
paler beneath, quite glabrous on both surfaces, lateral nerves about 10 pairs, spread- 
ing, and looping within the margin, not very prominent bat distinctly visible as is 
the secondary venation on both surfaces. Flowers in long narrow racemes from old 
leaf-axils, beset at the base with ovate-lanceolate coriaceous bad-scales, rachis 8-12 
in, long (including flowerless pedancle 2 in, long) finely puberulous throughout; 
pedicels close-set, alender, puberulous, '25 in. long. Calys-tube short, lobes 4 oblong 
imbricate reflexed in flower, sparingly puberalous externally glabrous within. 
Petals O. Stamens not seen. Ovary shortly stipitate, densely tawny-velvoty, 3-4- 
ovuled, stipe glabrous below, pubescent above, as long as calyx-tubo; style slender 
glabrous except at base. Pod oblong, obliquely rounded at both ends, finely rusty- 
velvety, 2:5 in. long, 1:5 in. wide. 

A very distinct species with leaflets and long racemos of close-set flowers not 
unlike those of Crudia bantamensis Hassk., and quite unlike those of any other 
hitherto described species from South Eastern Asia, The present species, however, 
differs markedly from C. bantamensis in the more numerous leaflets and the longer 
pedicels. 

Mr. Manson's collectors have associated with this tree two Burmese names, , 
viz, Tsintonui and Thit kouk wit. 

ke The present opportunity is taken of providing a description for hitherto un- 
bo characterised Bornean species. 


CnupiA HavipANDI Prain; leaflets thinly coriaceous, almost glabrous, 
very long caudate-acuminate, rachis slightly prolonged beyond the termi- 


-  . malleaflet, Touchiroa Havilandi Prain MSS. 
pe Borneo: Sarawak, near Kuching, Haviland 3070! 3703! 
Y | A shrub with slender quite glabrous branchlets. Leaves odd-pinnate, rachis 


E 1*5-2:6 in. long, petiole articulate, the interpetiolar stipules united at the base by 
XN their inner margins, thereafter froo, lanceolate, sparsely puberulons on their petiolar 
|. aspect; loafleta 4-6, vory raroly 3, petiolales "LS in. long, glabrous as is the rachis, 


. Which is prolonged beyond the last leaflet as a short blunt process; alternate, 
| narrowly ovate or obovate-oblong, base rounded, apex prolonged intoa “75 in. long 
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narrow-candate tip, 2-4 in. long, "75-16 in. wide, dark-green, glabrous dall above, 
glancescent and very finely and minutely pabernlons beneath, lateral nerves 7-8 pairs 
alightly hsconding, looped ‘25 in. within the margin, rather prominent as is tho 
secondary venation beneath, obecare above. Flowers in narrow rademés at bages of 
new leafy shoots, with finely puberulóus rathia 2-3 in. long; pedicels slender, under 
‘25 in. long, finely puberulous with 1 or 2 minute puberulous bracteoles, one-third 
below calyx; bnuds oblong, ‘2 in. long. Calyx-tube short, lobes 4, ovate, imbricate, 
reflexed in flower, finely pubernlons externally, glabrous within. Petals 0: Stamens 
10, filaments glabrons, free, slender, as long na style; anthers oblong, versatile. Ovary 
shortly stipitate, deosoly rusty-velvety, 2-ovuled, stipe glabrous, as long as calyx- 
tube; style, long, plonder, glabrous, ‘25 in. long, rather longer than ovary and stipe. 
Fruit not seen. 

A species very closely related to Crudia caudata Prain, (Journ. As. Soc. Bong., 
lxvi, 2. 220) bat easily distinguished by the absence of thé rusty pubescence cha- 
racteristic of that plant, and by the broader leaflets. 


112, HUMBOLDTIA Vant. 


HownBonbpriA Bovurvtttont Prain; branches solid, nodes not con- 
stricted, leaves distinctly petioled, rachis winged, leaflets normally 6, 
but lowest pair may be absent though the joint in the main rachis 
corresponding to their position is present, petiolnles 0; petals 5. 

TRAVANCORE : Peermerd Ghat, 3,000 ft., and Peermerd Road, 2,800 ft., 
Bourdillon 906! 1080! 


A handsome tree, 50 feet high, Stipules not seen, Leaf-rachis 2'5-3 in. long, 
leaflets ovate-lanceolate or lauceolate, thinly coriaceous, 2-4 in, long, "6-1-5 in. 
wide, base unequal, rounded below, cuneate anteriorly, apex gradoally tapering from 
near the middle, tip rounded or acute. Corymbs from tubercles ou the stom,- clus- 
tered ; 2 in. across; 1°76 in. long; lower pedicels slender, their peduncles 1-2 in. long, 
puberulous; bracteoles and sepals finely closely grey-silky, bracteoles *2 in. sepals 
‘#5 in, long. Petals ovate, obtuse, rather longer and wider than the sepals. Pod 
a crimson, finely silky, 4 in. long, 1 in. wide. 

Thisevery fine species is quite unlike any other Humboldtia except H. decurrens. 
Bodd., by reason of its winged petiole and rachis. It differs from H, decurrens by its 
much smaller leawes with fewer leaflets; its smaller flowers with bracteoles less ~ 
than half the size, nnd its much longer, slender pedicels, | ^ 


J II. Rosacea. 

J | 9. GEUM Linx. | 
; 6 3. Geox (Sieversia) SIKKIMENSE Prain; hirsute, leaves Iyrate, - TA 
2: with. a large orbicular or cre M e — fs 
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Rootstock stout; Leaves 3-5 in, longa terminal lobe 1°75-3. in. wide, lateral, 

lobes 6-12-jugate, close-set or distant 15-285 in. long. Flowering stems with 2-3, 

rarely 4 loaves, reduced to the terminal lobe or with only 1-2 pairs of lateral lobes 

and solitary, rarely 2, flowera. Flowers *75 in. across. Oalyz-lobea triangular or 

Ovate-noute, enlarging in fruit, finely pabescent ‘and at the same time rather spar- 

ingly hispid, not spreading. Petals rounded with cancate buse, yellow, distinctly 

veined, hirante at least at the base within, sometimes sparsely pubescent on both 

surfaces; not much exceeding the Salya lobes in flowers, marcescent but shorter 

~ than the calyx-lobea in fruit. Stamens 40-50, filaments hirante. Carpels hispidly 

hairy, sessile at the base of the calyx, style glabrous or finely pubescent. Achenes 

acute at both ends, hispidly hairy. 

|. Very different from the common Wienalayan Sieversia (Geum elatum Wall.) and 

more resembling the Northern Asiatic Geum (Bieversia) rotundifolium Langsdorff, but 

with more numerous lateral lobes to the leaves and very different. achenes. The 

species appears to be both local and rare. It has been collected on three occasions 
but always in Western Sikkim not far from the Nepalese border.. i 


11. POTENTILLA Lixsx. 


6. POTENTILLA PURPUREA Royle. 

Add to localities of F. B, I. :— 

Sikkim: Thangu Hooker! Younghusband! ^ Cnuwsi: Syampoo, 
King's Collector! Distrib. Kinla, Soulie. 

66. POTENTILLA SIKKIMENSES Prain; leaflets 3, obovate, cuneate, 
trancate, 3-5-lobed, flowers in small cymes dark-red, 5-merous, achenes 
with & few hispid hairs, style short, ventral. 

EaAsrERN HiMALAYA: Sikkim; Gnatong, Dungboo! Lyang, Gabur 
on Kinchinjanga, 15,000 ft., Kiny’s Collector! Jongri, King's Collector! 


Rootstock woody, depressed branched. Leaves mostly radical with a few scat- 
tered cauline, clothed with soft silky hairs; petiole up to 2*5 in, long, slender; leaf- 
leta '25—75 in. long, cuneate nt the base, lobes short, ovate, subacute, nerves obscure ; 

| stipules large, moeombranous. Flowering stems *5-5 in. long; cymes leafy and silky. 
Flowers pediceljed. Calyx 2 in. long, lobes ovate-lanceolate, acuto ; bracteoles 
Tu lanceolate. “Petala suborbicular, not exceeding calyx. Stamens 5. 5. 'Carpels 30. 
J Achenes: ovoid, obtase, with a few hispid hairs at apex and round the base, recep- 










tnclo flat. 
|  — — Nearest to and mach resembling P. Sibbaldi, but differing markedly in the dark- 
Jt nd —— Mild achenes. 
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some amendment in the distribution of R. involucrata which, as testified 
by specimens in the Calcutta Herbarium, is as follows :— 
T'ypica ; leaves pubescent beneath, 
Urrer Ganceti2 Puain; Moradabad, Holled! N. Bemar: Kurz! 
Clarke! Anderson! N. BENGAL: Naogaon, Prain! Rangpur, Watt! 
Assam: Nowgong, Simons! Burma‘: Minbu Dist, at Sinbok, Gage ! 
Kyoukmyoung, King’s Collector! 
VAR. glabra; leaves glabrous or very slightly pubescent beneath. 
R. bracteata Roxb. Ic. Ined. 
Urrer Ganoetic PLAIN: Gorakhpur, Duthie's Collector! Onora 
Nacrur; Udaipur Tributary State, " Praia’ s Collector! 'VIZAGAPATAM : 
Jaipur State, V. Hall! East BENGAL: Pabna, Clarka! Jatrapur, Watt! 
Assam: Sylhet, Jhils, Hooker § Thomson! Mann! Robertson! BRAHMA- 
. POTRA VALLEY: Gauhati, Jenkins! Mgnn! King's Collector! Golaghat, 
Masters! Sibsagar, Masters! Manirur: Imphal, Watt! Burma: Myit- 
kyina, Pottinger ! 
To this variety also belongs Wall. Cat. 696 “E montibus Pundooa 
Sylhet confinibus" which, as Hooker says, is most probably also from 
Sylhet. - 
VAR, parvifolia; leaflets as in var. glabra, but less than half the 
size, (not exceeding '5 in. in length). R. palustris Ham, MSS. 
N. W. Himataya: Kamaon, Blinkworth! Nepal, Wallich! BEHAR: 
Nakeswar, Buchanan! Cuora Nagpur: Gamble! J. J. Wood! 
The diagnosis between R. involucrata and R. Lyellii is very simple, 
- and may be given as follows:— 
Rambling shrubs, never climbing on banks of slow running rivers 
below high-water mark or in the bods of jheels nnd back- 
waters; bracts pectinate; flowers sessile “sae «ss mvolucrata. 
s Climbing over trees on dry ridges; bracts entire ; flowers long- 
Š pedanoled Tr - * ad „e Lyellit 
E In ofhér respects the two roses, as Sir Joseph Hookef truly says, , 
I. aro exceedingly closely allied. Crepin hazards the suggestion that R. 
| Jyellii is a natural hybrid between R. involucrata and R. moschata, a sug- 
b. gestion rather difficult to admit even if R. Lyellii had been, as was long | ta 
P supposed to be the case, confined to Nepal. The distribution of R. bs 
f EC | Lyellii, which is given below shows, however, in the writer's RN a 
porns, hypothesis is untenable. ES ^^ 
Rosa Lrzuum Lindl. Monogr. Hos. p. 12, tab. 1 den 
b. Fl. Ind, i. 514. ^w 3 en 
ones n * “native of joa. mountains no north por n 
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Monro's Mysore plant referred to lt. involucrata is possibly R. Lyellii, 
It is very unlikely to be Roxburgh's plant, 

10. Rosa ctGANTEA Collett ex Orepin Comptes-Rendus Soc. Roy. 
Bot. Belg. xxvii. 152; climbing, evergreen, glabrous, subcoriaceons 
stipules very narrow, adnate for *75-1 in. with lanceolate free points 
'2—25 in. long; flowers very large, bn short peduncles.always solitary ; 
sepals reflexed ; fruit large, globose. Qoll. § Hemsl., Journ. Linn. Soc. 
xxvii. 55, 


.. MamirUR: Sirohifurar, 5-6,000 ft, Watt! BunwA: Shan Hills ; 
Collett! Candler! Prazer ! i 


Climbing over rocks and lofty trees. Leaves 2-jugate, rarely 8-jugate, the np- 
permost only 3-foliolatg, 8-7 in. long, leaflets large 1:25-3:25 in. long, ‘75-175 in. 
wide, ovate or elliptic, base rounded, apex aente or mucronate, marginal teeth 
rather small, petiolulnte; petiole glnbrous minutely glandalar above, margin of sti- 
pules minutely glandular. Flowers solitary, peduncles :5—75 in long. Calyz-tube 
ovoid as long as the peduncle; calyx-lobes 1°5 in. long, margins entire, lanceolate, 
minutely spathulate at the tips, glabrous externally, finely pubescent within. 
Corolla 4-5 in. across; petala large yellowish-white wide-obovate with a median 
triangular mucro, very thick. Styles hirsute throughout or glabrons at the tipa, 
Fruit large, globose, yellow, fleshy, with a few large achenes. 

A magnificent species, very like an extremely luxuriant form of R. indica Auct., 
but the writer believes quite distinct. 


ll, Rosa Correr Qrepin Comptes Rendus Soc. Hoy. Bot. Belg. 
xxviii. 2. 49; climbing, stipules free or nearly so, deciduous, setaceons, 
pubescent; prickles few, short, slightly recurved; leaflets mostly 3- 
jugate, ovate-elliptic, rounded or somewhat cuneate nt the base, narrowed 
to an acute or sub.obtuse tip, margin finely serrate, glabrons above, 
pubescent beneath ; petioles and inflorescence softly tomentose; flowers 
corymbose; ripe fruit globose. Ool. 5 Hemsl. Journ. Linn. Soc. 
xxviii. 56, 

Burma: Shan Hills; Koni, 4,000 ft., Collett! Tamakan and Noung- 
taya, 3,000 fts Collett! š 


A considerable climber. Leaves 2-3 in.; leaflots, terminal 1-1°5 in. long, “45-7 
in, wide, proximal ‘5—75 in. long, shortly petiolulate, finely papery. Corymbs short, 
1:6 in, long, by 1:5 in. wide; bracts amall, sotaceous, deciduous, pubescent. Calyr- 
tube obovoid, pubescent, lobes ovate-Innceolate *25 in. long. Corolla small, °75 in. 
across, petala ovate faintly retuse. Fruit pisiform, '25—3 in. in diam., calyx-lobes 
deciduous, Styles connate, short. 

Nearest R, microcarpa Lindl, from China. 


20. PYRUS Lisx. 


llb. Prnvs (Sorbus) Kurzu Watt MSS, in Herb. Oaleutta ; lenflets 
4-5 pairs small, oblong, acute, sharply serrate especially at the apex, very 
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sparingly grey-puberulous; corymbs long-peduncled, lax-flowered, petals 
small orbicular. 


Sikkim: Phalut, 11,000 ft, T. Thomson! Kurz! Praiu's Collector! 
Sandakphu, 12,000 ft., Gamble! 


A small tree; young parts porfectly glabrous. Leaves 3-4 in. long; leaflets corin- 
ceous, sparingly grey-pubernlons above, glabrous beneath, base unequal, ronndod, en- 
. tire, sides entire below, sharply serrate above as is the apex, which ends in an acute 
or mucronate tip; ‘75 in. long, '35- ‘45, in. wide, venation not visible above, of a fine 
olose-meshed subequal reticalation. Qorymbs 1:25 in, wide, their pedunoles glabrous, 
1°5 in. long; pedicels slender. Flowers *25 in. across. Styles 5, glabrous, Fruit 25 
in diam. ons 
A especies no doubt near P. fotiolora but abundantly distinct. It has been col- 
lected on five separate occasions, in 1857, 1868, 1880 and 1963, always on the same 
ridge—that along the Nepalese Frontier of Sikkim. Considering how very fro- 
quently this ridge has been explored by botanical collectors we must conclude that 
the tree in Sikkim is not only local bat rare. 


15. Pyros Gairrirau Dene. 


a Add to localities of F.B.I. :— 

d Assam: Naga Hills; Pulinabadza, Watt! - i 
* 16. Pyros Kuaasiaxa Dene. 

a Add to localities of F.B.I. .— | 

j Assam: Naga Hills; Kohima, Qonry! Konoma, Prain's Collec- 

. tors! Burma: Kachin Hills; Prain's Oollectors ! ý 


17. PYRUS GRANULOSA Bertol. 
Add to localties of F.B.I. :— 
MaLAYA: Perak, Scortechini! Kunstler ! 
— Disretp. Sumatra; Forbes! a" 


R LVIII. COMBRETÄCEE. 
we ]. TERMINALIA Lrsk. 


^ -16:7 TERMINALIA BURMANICA King MSS. in Herb. Calcutta ; en ves 
/ clustered towards ends of branches, base cuneate, petiole oglandular > $ 
fruit shortly beaked, flattened so as to show two ridges. 








Bursa: Sagain, Calcutta Garden Collectors ! - -- ES s 
. A tree : young branches stout, densely rusty-tomentose. Leaves crowded near i "he = 1 J 
‘apices of the branches, alternate, obovate, the apex very broad, sometimes obson n 
and minutely cuspidate, tapering fro about the middle to the short eglandular — Tu 





everywhere excopt at the r rusty- 


LE E 


petiole; upper surface shining at i rith | 
b» ae: baso of the midrib, lower surface everywhere € covered ee 
DUM YE — length 4 or 5 i in., breadth 2:5 to 3 in., petiolo. 3 to — leaves — 
e —  rusty.tomentose, Spikes — alternate, shorter than - pier 
ee EES aS 1 er loas cham —— in diam., tl 
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pubescent ontside, pubescent inside, tho tnbe narrow, tho month companniate and 
with ovato acuto teeth. Fruit ollipsoid, much compressed, vertienlly grooved, the 
apex flattened and Shortly benked, tho base narrowed, tho edges keeled, quite 
glabrous, 1:25 in. long and 1 in. broad, the pericarp crustaceous, very thick. 

Of this only two specimens have as yet been collected, In the shape both of 
ite lenves and of ita fruit it approaches T, Qatappa L., from which, however, it is 
well distinct. Tho measurements of fraif above given aro of unripe specimens, 


LXXXIII. Monorrores. 
3. CHEILOTHECA Hoos. r. 


Anthera long, like linear lips on ego side of the connec- 


tive TI eee TT L. O. khasiana. 
Anthera short, hippocrepiform ss- Nin ose 2, Q. malayana. 


1. CHEILOTHECA KHASIANA Hook, f. Flor. Brit. Ind. iii., 477. 
Knasir Mrs.; Hooker § Thomson; Clarke. * 


2. CnutgriLOTHECA MALAYANA Scort. in Hook. f. Icon. Plant. xvi. t. 
1564; stems erect, simple or 2—3-forked; stamens puberulous, alter- 


nately somewhat shorter and longer, anthers short, hippocrepiform ; 
stigma obscurely lobed. 


Maray PEgNINSULA: Perak, in heavy jungle abont 3,500 feet elev 
: Scortechini, Kunstler 2715! 


Stem 6-9 in. high, stontish ; scales *25-*75 in. long, imbricate, ovate-oblong, obtuse, - 
&radually increasing upwards, larid purple (Scortechini) or wary white (Kunstler). 
Flowers terminal 1 in. long, solitary, “ hidden inside the leaves at top, bright-yellow * 
(Kunstler) or with the tips of the petals exsertod, white (Scorteckini). Sepals 6, re- 
sem bling the uppermost scales, linear-oblong, obtuse or sub-acute, glabrons, Petals 8, 
larger than the sopals, rounded cucullate at apex, glabrous externally, internally more 
or less pilose. Stamens 6, filaments pilose; anthers short, innate, colla confluent at 
apex, dehiscing by marginal pores. Ovary narrowly fusiform, stigma obscurely 4- 
lobed, placentas 6 pnrietal. Freita white fleshy berry, ‘75 in, across, tipped by the 
persistent remains of the style. 

"Tho specimens collected by Kunstler differ from those obtained by Scortechini, J 
According to the notes of these two collectors, in having white instead of purple i 
m scales and yellow instead of white flowers. The petals of Kunstler’a plant are very 
-~ sparingly hirsute within, and the anthers are about twice as long as the figure in - 
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I-celled simple, lower thickened, connective produced behind into an 
oblong appendage with an acute tip. 
MALAYAN PENINSULA: Perak, Scortechini 212) ! 


Whole plant 1:5—3 in. high. Stoma very stont, covered with linenr scales. 
Flowers sessile or shortly pedancled, each with an oblong cucullate basal bract 75 
in, long, all parts loaded with sticky mutilage. Caly spathaceous rapturing into 
nsually 2, occasionnlly 3-4 lobes in tho fully opened flower, the tube 1 in., the lobes 
'25 in long. Corolla-tnbe white, with a yellow line inside in front, 2 in: long, infun- 
dibuliform and carved above, the lower part narrowly cylindrio 1 in. long; limb 
2-lipped; upper lip outermost in bad, erect, 2.lobed, lower lip 3-lobed, apreading. 
Stamens didynamons, anthers all conniving; filaments glabrons, inserted below 
middle of corolla-tabe, 1-celled, adnate to the enlarged filament, lower pair with 
n projecting neuto posterior process. Ovary I.colled, placentas 2, 2-fid, uniform- 
ly covered with ovules; style glnbrons downwards; stigma peltato, flat, *2 in, in 
diameter. ` 

A species that most nearly approaches O. Hookeri from the Khasia Hilla, bnt by 
coloration nnd other characters is evidently abundantly distinct, Scortechini's 
specimens nre not good bnt are fortunntely supplemented by a manuscript descrip- 
tion written in the field. Scortechini takea the processes on the lower anthor-cella 
to be empty cells, but they appear to the writer to be due to the production beyond 
the anther of the thickened connective. 


CXII. LaAB!IATE. 
15. ELSHOLTZIA Wirrp. 


13. ErsnornrziA (Euelsholtzia) Kacatyensts Prain;  pubescont, 
lenves short petioled, ovate acate, crenate, spikes broad, pubescent, 


fruiting calyx *2 in. long, campanulnte, glabrous. 
Urrer Burma: Kachin Hills, Nakharan Road, near water, Shaik — 


Mugim ! Sima, 6,500 ft. elev.—Shaik Mugim! 


F o | A prostrate herb, stems pubescent 6-14 in, long, rooting below. Leaves 6-7 in.. | 

a * P Jong, *35-*4 in. wide, base euneate, entire, margin elsewhere crenate glabrous except > 

M the faintly pubernlous midrib above, quite gInbrous and paler bonfath, norves obli- | 

| qno, abont 5 pairs, rather prominent beneath ; petiole ENA: in. long, glabrous. Spikes 

nf ‘5-75 in. long, *4 in. wide, rather pubescent, bracta subsecund, ovate to orbienlar,. | 

* cuspidate, imbricate, membranous, “25 in, across; ensps subulate. Calyx in flower | | Aa 
$ minuto, in frnit slightly vesienlar, teeth 5, short, triangular, with 5 nerves running 

up to tho teeth and as many to tho sinusos, the latter being close fine reticulations 
ss eather than nerves each with on the ont«ide a corresponding raised spongy c 

= Corolla pinkish-purple, tube exerted curred, margins of lobos of &pper lip ciliate, - 

n. Modi giabrons. Disk with a large clavate gland much exceeding | dw. 

* es “nnd ns long as the ripo frnit. Fruit of ^ solitary emen eee ortivo 

— almost 2 tho slightly ix itin, 
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EXPLANATION OF THE PLATES. 
— 
PLATE 7. 
Geum (Sieversia) sikkimense Prain. 


1, A plant *4; 2 and 3, radical leaves, naf. size; 4, lower, dissected, nat. sise ; 
5, fruiting head, nat. size; 6, stamens x 4; 7 carpelx 4; 8 and 9, ovules x 4; 10, 
ripe achene x 4; 11 and 12, seeds « 4 


PLATE B. 


Potentilla sikkimensis Prain. 
1, A plant, nat. sise; 2, fowerx8; 3, flower, dissected « 8; 4, stamens x 8 ; 
D, fruiting head, nat. size; 6, carpelB, "much enlarged; 7, ripo achene x 4; §, the 
same, laid open x 4; 9, sced x 4. 
= d . 


— — 





Additions to the Collection of Oriental Snakes in the Indian Museum. 
—By Newson ANNANDALE, B.A., Deputy Superintendent of the Indian 
Museum. (With Plate LX) 


In 1891 my predecessor Mr. W. L. Sclater published bis List of 
the Snakes in the Indian Museum. Since that date a large number of 
specimens have accumulated, the more important coming from the 
North-West Frontier, Assam, Siam and Java. Among them are examples 
of species of intrinsic or geographical interest or new to our collec- 
tion. I propose to offer to the Society a series of short papers on 
these specimens. For the sake of convenience, and in order not to in- 
terrupt other work in progress, I will deal with the accumulation in sec- 
tions of moderate bulk. ‘This will make it possible to put on record 
new specimens as they reach the Museum, and will enable such records 
to be published within a reasonable time. The names of species new to 
the collection siuce 1890 are distinguished by an asterisk. The iden- 
tifications, exeept as regards the Afghan-Baluch species, are chiefly my 


` 


bi 


own, and I have made a careful re-examination of such specimens As 
other offioials of the Museum bad determined. t 
z E >» E 7 - -j . ? 


* ` 











Moli Part I. 
/* . qTYPHLOPID.E, 

4. TxenLors Diaron Schleg. | 
—* ecim 1, presented by H. W. Biggie, Esq., from Pitsanuloke, | 
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This species, known from Burma, Assam and Cochin Chine, does 
not appear to have been recorded from Siam. 


2. Tyrntors AccTUS (D. & B.) 


T. acutus, W. L. Sclater, J.A.S.B. LX, p. 232; and List Snakes, p. 3. 


One of the Museum attendants*lately brought to the Superinten- 
dent a living specimen of this species from Calcutta. It was formerly 
regarded ns quite a typical S. Indian form. Possibly the specimen 
may have been introduced into Calcutta with the earth round the roots 
of plants; but this does not seem probable. Sclater records the species 
from other parts of Bengal as well a3 Calcutta. 


UROPELTID.E. » 


(3) Silybura myhendrm Bedd.* (4) S. madurensis® Bedd, and 
(5) Melanophidium punctatum* Bedd., all from S. India, have been 


added to the collection. 
COLUBRID, 


" | 6. XxLornis srENORHYNCHUS* (Gthr.) 
7. Tracuiscnium FUsCCOM (Blyth) - C s 
Several specimens have been found in alarge collection of Assamese 
snakes sent by the Government of Assam to the Museum in 1891, 
8. Lycopon striatus (Shaw) 


A. One specimen, obtained by Col. McMahon on the Perso-Baluch 
, frontier. 












9. CONTIA ANGUSTICEPS,” Bigr. (Plate IX, fig. 1.) od 


Five specimens from Malakand, from Col. McMahon. 

"This species was described by Boulenger (Cat. Snakes ii, p. 262) 
after the publication of his volume in the “Fauna of India" series. 
The type, which was from Baluchistan, appears to have been lost. T 
think that the author of the species has examined at any *rate somo of 
thre specimens collected in Malakand. 
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| 10. L*YroRHYNCHUS RIDGEWAYI* + Dues | | 

, Manse * 
L. ridgewayi, Alc. and Finn, J.A.8.B. LXV (2). 1896, p.562. mee 
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frontier. The larger is light in colour, with few markings ; the smaller 
is well-marked, Neither belongs to the form atriceps. 


13. ZAMENIS RHODORACHIS" Jan 


Z. rhodorachis, Alc. and Finn, op. cit. p. 563. 
In addition the specimens mentioned by these authors the Museum 


has lately received from Col. McMahon two specimens from the Perso- 
Baluch frontier. 


l4. ZAMENIS KARELINU (Brandt) 
4. karelinii, Alc. and Finn, loc. cit. 
Six specimens from Col. McMahon, from the same district as the 
last. 
15. STOLICZKAIA KHASIENSIS* — Jerd. (Plate IX, fig. 2, 
S. khasiensis, Blgr. Faun. Ind. Rept., p. 354, fig. 103 ; Qat. Snakes, i. p.76. 
In the collection of Assamese snakes to which reference has been 
made, I have been so fortunate as to find an example of this extremely rare 
species. It appears to be the second specimen known, The type, 
from the Kbasi Hills, is in the British Museum. In the Indian Museum 
"specimen the frontal shield is completely divided by a longitudinal suture. 
There are four small chiu shields on each side, each in contact with the 
opposite shield mesially, the hindermost pair in contact with the first 
ventral behind. Ventrals—210 : sub-caudals—116: anal entire : 28 rows 
body scales, tlie three lowest on osach side pale with dark bases. Total 
length —809 mm: length of tail—235 mm. 
The only other known species of this genus occurs in Borneo'.— 
16. DiPSADOMORPHUS TRIGONATUS (Schneid.) (Plate IX, figs., 3, 4.) 
Dipsas trigonata, Blgr. Faun. Ind. Rept., p. 358. W. L. Sclater, List, 
Snakes, p. 45, Dipsadomorphus trigonatus, Blgr. Cat. Snakes, iii, p. 63. 
Three specimens sent by Col. McMahon from the Perso-Baluch 
frontier. a 
They agree iu having the dorsal surface of head of an almost uni- 
form sooty-bfack, which is most intense in the youngest specimen. "The 
markings on the back nlso appear to be brighter than those of most 
examples from Peninsular India. A specimen from Assam agrees 
with them in this respect, but differs in having the head marked 
in the typical manner. 
Should it be considered right to give the black-headed form a 
name, it may be known as var. melanocephalus. | . 
The Perso-Baluch specimens exhibit —apart from their black heads 
—the close superficial resemblance to Echis carinatus noted by Boulenger 


1 Btolicskaia borneensis, Bigr, Ann. Mag, N. H. (7) iv, 1899, p. 452. 
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and others. Of this venomous species no less than 15 specimens occur 
in Col. McMahon's small collection from the Perso-Baluch frontier. 


17. DipsapomMorrnvs MULTIMACULATUS (Boie) 


Dipsas multimaculata, Blgr. Faun, Ind. Rept. p. 360. W. L. Sclater, 
List Snakes, p. 46. Dipsadomorphus*multimaculatus, Blgr. Cat. Snakes, 
iii, pp. 63, 64. 

A specimen from Pitsanuloke, N. Siam, has been presented by H. 
W. Biggie, Esq. 

18. Dipsapomorpsus praHTONI:* (Blgr.) 

Dipsas dightoni, Blyr. J. Bomb. N. H. Soc. viii, 1894, p. 628, 
pl. Dipsadomorphus dightonii, id., Cat. Snakes iii, p. 69. 

A specimen from Peermerd, Travancore, has been obtained by ex- 
change with the Trevandrum Museum. 


19. DiPSADOMORPHUS DENDROPHILUS* (Boie) 


D. dendrophilas, Blgr. Cat. Snakes iii, pp. 70, 71. 
Several specimens from the Royal Natural History Society ot. 


Batavia. 


The majority of the specimens belong to var. E. of Boulenger's 
Catalogue; the remainder to var. B. All are probably from the Malay 
Archipelago, but no exact locality can be assigned them, 


20. "TarHkOMETOPUM LINEOLATUM (Brandt) 


T. lineolatum, Alc. and Finn., op. cit. p. 563. 
_ Inaddition to the specimens recorded by these authors, Col. McMahon 
has recently sent down seven from the Perso-Baluch frontier. —— 


i w^ 21. DRvornuts XANTHOZONA* Boie. 
X es lane ‘specimen from the Royal Natural History. Society of Batavin. 


i e an [udian species, | —* 2 


22, ORRISOPELEA ORNATA (Shaw) 
^ *o. ornata, S. Flower, P.Z.S. 1899, p. 682. 


|. A specimen of Boulenger’s var. D from Pitsanuloke, N. Siam; — * 

e sented by H. W. Biggie, Esq. ei ed Hints epu... oa | | 

E. Burma, the Siamese Malay States and Siam proper. ar Ss 
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Ooloration.—Dorsal surface intense black: ventral surface dark- 
grey with a pearly lustre. Chin and throat yellow : a yellow bar across 
the top of the head slightly behind the nostrils : head-shields sparingly 
dashed with yellow : an incomplete yellow collar on the nape. On the 
tail and body abont sixty yellow rings, narrow and more or less V-shap- 
ed above, expanding below, sometimes joined together longitudinally by 
irregular blotches of the same colour on the belly. 


VIPERID J. 
24. EristTocorurs MACMAHONII® Alc. and Finn 


E. Macmnhonii, Ale and Finn, op. cit. p- 564. 


- 25, PsEUDOCERASTES PERSICUS* (Pall. ?) 


P. persicus, Blyr. Caf. Snakes iii, p. 501. 

A specimen, collected and presented by Lieut. F. C, Webb-Ware, 
from Koh Malik, Sujah, Baluchistan. I am not aware that this snake 
has hitherto been recorded from British India. Boulenger gives the 
. distribution as Persia, 


26. .ANCISTRODON RHODOSTOMA* (Boie) 


A. rhodostoma, Blgr. Cat. Snakes iii, p. 527; Fascic. Malay. Zool. i, 
pp. 170, 171, 176. 

Several specimens from the Royal Natural History Society of 
Batavia. 

This snake has recently been recorded by Boulenger from the 
Siamese Malay States and from the island of Salangka, Salang or Junk 
Ceylon. Probably it will be reported from Tenasserim also, as it is said 
to occur in Siam. The Malays of Patani, where Mr. H.C. Robinson and I 
have collected it, deny that its bite is deadly. A servant of mine was bitten 
in the foot by a snake which he stated to belong to this species near the 
Siameso border in Upper Perak. The effect was very little more serious 
than that of a hornet’s sting. Boulenger, bowever, talks of “this large and 
deadly Crotaline snake," and probably the venom is more powerful in 
specimens from Java, where the snake would appear to be far more 
common than it is in most parts of the Malay Peninsula. All poison- 
ous snakes except the Hydrophinm are, however, scarce in both the 
Federated nud the Siamese Malay States, In the lattor, where I have 
spent, in the aggregate, more than a year collecting reptiles and other 
animals, I have only twice come across a cobra, 
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On Dioscorea deltoidea, Wall., Dioscorea quinqueloba, Thunb., and 
their allies —By D. Prats asn I. H. BURKILL. 


In the following paper we describe eleven species of Dioscorea— 
three Indian, three Chinese, and five Japanese. ‘They are all allied 
plants, with many characters in common: and as it may perhaps con- 
duce to clearness we give the common characters as a preliminary. 


Characters which these Yams have in common. 


I. Tubers as far ns known inedible, not lying deep in the soil, at times 
growing like rhizomes parallel with the surface. 
II. Stems always twining to the left. " 
III, Leaves cordate (or trancate below), constricted more or leaa towards the 
- middle, or else lobed, with 5-9 palmately arranged nerves. 
IV. Malo flowers generally two or more together, 
V. Female spikes pendulous, with recurved fruit, 
VI. Wings of capsules with a tendency to be quadrate. 
VII, Seeds winged all round bat irregularly so, npporently distribnted as 
from swinging cónsers by the movement of the flexuous slender spikes 
in tho wind, 


The species group themselves naturally in a way that more or less 
accords with their distribution. The first little group coutains four, — 
oe Ht. l 
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Dioscorea deltoidea, D. sikkimensis, D. Prazeri, and D. panthaica which 
are fonnd in the lower Himalaya and mountains east of it: they are 
all closely allied, Next stands rather alone D. acerifolia from Central 
China, Thirdly come the three closely allied Japanese species D. sep- 
temloba, D. nipponica and D. qwinqueloba. Lastly stand two species 
from Japan, D. tenuipes and D. Yokusai, associated with D. enneaneura 
from Central China. Uline, who has recently done valuable work 
upon the genus Dioscorea, refers some of the species to a section which 
he names Stenophora ; but it is not clear to us if he would so refer all. 
We therefore leave undiscussed for the present the question of sections, 

Dioscorea birmanica, which we desovibed in a recent paper, is allied 
to the yams under discussion ; but, with the horizontal inedible rhizome 
and dependent female inflorescences and the censer fhechanism for seed 
distribution, it combines leaves not constricted or lobed, as well as a 
robustness which is foreign to all except, it may be, D. acerifolia ; 
moreover none are thorny to the degree that it is, and none have pre- 
cisely similar cymules of male flowers. 

The following is à key to the species which we shall forth with 
describe :— 


^ Authors not didymous :— 
Leaves quite smooth beneath :— 
Male flowers not pedicelled ,.. ese sae so Präreri. 
» » Male flowers pedicelled ss sa as ex Sikkimensis, 
Leaves with hairs or papillw beneath :— 
Male flowers sessile :— 


Male iuflorescence slender, little branched om i» deltoidea. 
Male inflorescence much branched, subthyrsoid s.. “+ panthaica. 
Male flowers stalked :— | 
Male inflorescence long and rigid — — 2». ucerifolia, 
e Male inflorescence slender :— 
Leaves 7-lobed, lobea acute * * „septemloba, 
Leaves 3-5-lobed, lobes obtuse :— . 
, Capsule longor than wide eee Tw oo. * nipponica. 
' Capsule as wide as long vse * n.. quinqueloba. 
Anthers didy mous :— , 
Perianth segments equal ave .. as sob ZI tenuipes. 
Perianth segments nnequal :— —X 
Male flowers in cymules, larger — oe Yokusas. 


. Malo flowers solitary or in petes: smaller ` i - ener 
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late cordata vel sursum ovato-cordata, acuminata, apice minutis- 
sime mucronulata, basis sinu lato vel latissimo, margine nonnunquam 
plus minusve undulata, 7- vel 9-nervia, nervis extimis profunde bifidis, 
nervulis secondariis reticulatis utrinque distinctis, plurima 8-12 em. 
longa 10-16 cm. lata, nonnunquam tamen ad 20 cm. longa lataque : 
petiolus glaber, sulcatus, 4-7 cm. longus. Spice masculæ simplices 
(rarius singule sepius 2-6-ne) vel paniculate, axillares; flores glo- 
merati, 2-3.ni, sessiles in rhachi trigona sparsim sed fere prorsus dis- 
positi: peduneulas glaber: bractem sub ramulis panicularum lanceo- 
late 3mm. longs, sub glomerulis florum ovato-lanceolatw: brncteolm 
ovato-acuminate, naviculari-ébficaye. — Perianthii masculi lacinie 
ovate, obtuse, submquales et subsimiles, patentes. Stamina 6, mqualia, 
filamentis mquilonga: anthere filamentis multo breviores. Spice 
Jemines: axillares, solitarim, simplices, ad 12 em. longs, dependentes s 


flores ad 10-12, sessiles, deorsum spectantes, circiter ] cm, remoti: 


bractes et bracteole adsunt. Capsule sessiles, assurgentes: ale 
mature pergamentacew, irregalariter subquadrato-semicireulares, 2^5 
em. longm, 1:5 cm. late, stramirieo-cornes, glaucescentes. Semina iu 
loculo quoque gemina, ovato-oblonga, *'85 cm. lata, 125 cm. longa 
circumcirca alata, rufo-brunnea. 


Nortuees Borma. Upper Chindwin District: Sittaung, Prazer. 
Bhamo District: Bhamo, Burkill in herb. R. E.P. 21537 ; Momouk, east 
of Bhamo, Burkill in herb. R.E.P. 21507, 21509, 21514. Katha Dis- 
trict: Katha, in forests on black soil, Burkill in herb. R.E.P. 21557, 
22493, 92494, 22495, 22196, 22652, 22658, 22664, 22665. 


In tho districts of Bhamo and Katha this Dioscorea occurs in the forests of Dip- 
terocarps. ! 


Droscorea SIKKIMENSIS. Rhizoma crassum, aliquanto informe, parum 
hypogeum, venenosum, carne luteo-albo. Caulis e radife singulos, 
glaber, sinistrorsum volubilis, teretiusculus, inermis, purpureo suffus- 
us, bulbifer (an semper ?). Folia alterna, chartacea, utrinqué glaber- 
rima, subtus læte viridia, pellucide punctata, subdeltoideo-ovato-cor- 
data vel late cordata, acuminnta, apice minutissime mucronulata, basis 
sinu lato vel latissimo, margine nonnunquam plus minusve undulata, 
7- vel 9-nervia, nervis extimis profunde bifidis, nervulis secondariis 
reticulatis utrinque distinctis, plurima 9-16 cm. longa, 7-9 em. lata 
nonnunquam tamen usque ad 20 cm. longa lataque : petiolus glaber, 
sulcatus, 4-7 cm. longus. Spice mascule simplices vel rarius pani- 


‘culate, singulm vel binm vel tern, 


P 
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. axillares : flores glomerati, 2-3-ni,. 
breviter pedicellati, glomerulis in rhachi trigona 2-4 mm. distantibus :. 
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peduneulus glaber: bractew sub ramulis panicalarnm lanceolate, 3 
mm. longe, sub glomerulis ovato-lanceolate pedicellos submquantes : 
bracteole ovato-acaminate, naviculari-concavie, pedicellis dimidio bre- 
viores. Perianthii masculi lacinim  ovatm, subacute, subrmqualea 
et subsimiles, patentes, Stamina 6, rmqualia, filamentis wquilonga : 
antherm filamentis breviores. Spicw feminem axillares, solitarim, sim- 
plices, ad 12 em, longe, dependentes; flores nd 10-12, sessiles, deor- 
sum spectantes, circiter 1 cm. remoti: bractem et braéteole adsunt. 
Capsule sessiles, assurgentes : ale mature pergamentaces, irregulariter 
subquadrate, 2 em. longe, 1 cm, late, stramineo-cornem, livido : 
suffusae, glaucescentes, majores ad 2°75 cm. longm, ad 1'6 cm. lata. 
Semina in loculo quoque gemina, complanata, subquadrata, 85 cm. 
diam., ala membranacea alba inmqnaliter cireumcincta.— Dioscorea 
deltoidea, Hook. f., Fl. Brit. Ind. VI., (1892), 291, partim. 


EasreRN Himataya. Sikkim: withont precise locality, 1000-5000, 
feet, J. D. Hwoker, No. 7, Herb. Ind. Or. ; Herb. Griffith, 5555; Great 
Rungeet, 1800-2500 feet, T. Anderson ; Rungeet Valley, Kwrz; Run- 
geet, O. B Olarke, 8936; Rungneet Valley, 4000 feet, Gamble, 9764; 
Dikiling, 2000 feet, O. B. Clarke, 9682; Naksabari, Gamble, 322 D; 
Taokwar, 3000 feet, Gamble, 9799; Pashok, 7000 feet, Lister; Mungpoo, 
Hartless, Gammie, Dungboo, 2000 feet and 3500 feet, King; also 600- 
2000 feet, King; Restrop, Prain's Collector; Silake, Prain; Nagree, 
3000 feet, T, Anderson ; between Richi and Rinchingpong, 2000-2500 
feet, T. Anderson. Western Duars: Haines, 4187, Nepal: Scwily, 34. 


Dioscorea sikkimensis ia the Kencheong or Kükur Tural of Sikkim. It was 
included in D. deltoidea in the Flora of British India by Sir Joseph Hooker, It is 
indeed closely allied to that species: but it differa markedly in the absence of the 
short crisp simple hairs that are so abundant on the veins and nerves of the nnder 
surface of the leaf of D. deltoidea. Tiere are besides other differences: the rhachis 
of the inflorescence in both sexes of D. sikkimensis is distinotly angled, while that 
of D. deltoid A in the male is terete and in the female only slightly angled: the 
fruit is also elightly different in shape; it is sessile and destitate of purple linea 
or dota in D. sikkimensis, while that of D. deltoidea ia distinctly pedicelled. It is 
to be noted that both D deltoidea and D sikkimensis occur in Central Nepal, which 
is the eastern limit of the one and the western limit of the other. 

More closely allied to D. sikkimensis than D. deltoidea, is D. Prazeri, The chiof 
differences between the two are (i) in the male flowers, which in D. Prazeri nre 
sessile and in D. sikkimensis are distinctly pedicelled, (ii) in the seeds, which are 
of a different coloar aud shape, and (iii) in tho folinge which is chiefly composed of 
wide cordate leaves in the Burmese plant, though there are leaves on the altimate 
branches which are longer than broad as is the usual condition in the Sikkim plant. 
In D. sikkimensis euch leaves ns there may be, which are na long as they are broad, 
ey. are eonfined to the lower part of the main stem. The male plant of D, Prazeri is 
© often bulbilliferous : this is a raro condition in D. sikkimensis. The bulbila of both. 
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when present are smooth with a silvery akin: the specimen of D. Prazeri collected 
by one of us at Momonk, eaat of Bhamo, closa to the Chinese frontier, had such 


silvery bulbils, slightly verrncose, and Haines notes on the ticket of hia Duara 
Specimen that it bore bnlbila with a silvery smooth akin. 


We have had the two species in cultivation, side by side, at the Royal Botanic 
Gardens, Bibpar, where they flowered simultaneously, but at the end of September 


the leavea of D. Prazeri were in full defolintion, while De sikkimensis ns still in 
Vigorous growth. 


DioscongA pELTOTIDEA, Wall. Rhizoma crassum, nliquanto informe, pa- 
rum hypogmeum, venenosum, carne albido. Caulis glaber, sinistrorsum 
volubilis, teretiusculos, inermis, yiyidis. Folia alterna, chartacea, supra 
glaberrima, subtus ad nervos et nervulos pilis minutis simplicibus hir- 
tella, pellucide lineelata, basis sinu lato vel Jatissimo, subdeltoideo-cor- 
dato-ovata, acuminata, apice minutissime mucronulata, margine sme pis- 
Rime plus minus undnlata necnon aliquomodo ad medium constricta, 
7-nervia, nervis extimis profunde bifidis, vel 9-nervia, nervulis seconda- 
riis reticulatis utrinque distinctis, nd 12 cm. longa, ad 10 em. lata: 
petiolus glaber, sulcatus, tenuis, 4-12 cm. longus. Spice mascula 
simplices vel (inferiores) composite, nxillares ; flores glomerati, 2—3-ni, 
sessiles, in rhachi angulata glomerulis *5-1l cm. distantibus sparsim 
dispositi : pedunenlus glaber, simplex ad 15 em. longus vel maximus ad 
20 cm.: bractem lanceolate, ad 2 mm. longre: bracteolm ovato-&cumi- 
nate, navienlari-concavrm, glibrm, floribus dimidio breviores. Perian- 
thii masculi laciniw ovatæ, obtusæ, subæqnales, patentes. Stamina 6, 
æqualia, filamentis wquilonga; antherm filamentis multo breviores. 
Spice feminew axillares, solitarim, simplices, 8-15 cm. vel rarissime 
ad 25 em. usque longm, dependentes : flores 4-12, breviter pedicellati, 
deorsum spectantes, circiter 1 em. remoti : bractew et bracteolm adsunt. 
Capsule breviter pedicellate, assurgentes : ale mature pergamentacere, 
vertice versus snbquadrate, basin versus rotundatm, stramineo-cornem, 
punctulis lineolisque purpureis horizontaliter notatu, nd 3 em. longe, 
1.6 em. late, Semina in quoque loculo gemina, oer! wer mene 
| am. longa, 15-18 mm. lata, ala membranacea Jocu!am Tere impie 
tendals? atsdumcinete,—Disscorea deltoidea, Wall. Cat. (1832), d 
Stewart in Journ. Agric, and Hortic. Soc. Ind. XIV., (1867), p. 37 ; 
Kunth, Enum. V., (1850), 340; Hook. f., Flor. Brit. Ind. VL, (1892). 
991 pro parte; Duthie in Records Bot. Survey Ind. L., (1898), 173, 
Lawrence, Valley of Kashmir, (1895), p. 75; Griseb. in à "A 
Brasil., III., (1842), i. 43, quoad Wall. Cat., 5100, sed ref. ad Rumph. 
Hort. Amb., V., t. 180 exclus. 

‘Norra-West HIMALAYA. Without locality, Stoliczka : Herb. Fal- 


oner, 1116, Chitral: Ziarat, 7200 feet, Harriss, 16683, 16684. Dir: 
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Mirga, 7200 feet, Gatacre, 17567, 17568. Hazara district: without 
precise locality, but abundant in many places, 3000-6000 iwi, Stewart ; 
hill between Mahowa and Bojdarrah, Stewart in litt, l.c. ; Khawen 
Valley, 4800 feet, Inayat, 20205, 20205a, Stewart, 6031. “kainate 
near Muliyal, Winterbottom, 336; Baramula, Winterbottom, 335; above 
Shapiyon, 7000 feet, O. B. Clarke 28566. Chamba: —— Tisa 
Nala and Bara, 6000 feet, Lace, 1381; Pangi, on the Chenab, 
Brandis, 3362; Kulal Forest in Pangi, 8000 feet, Lace, 1669, Kulu: 
Phulga, Watt, 13473. Simla : Gowai, 6000 feet, Gamble, 5140 ; Narknnda 
Brandis; Chur, 8000 feet, J. R. Drummond: Jubal, 5000-7000 feet, 
Edgeworth. Bhaji Forest, Kalka Pershad in herb. R. E. P. 19065. 
Bashahr: Dippi, 7000 feet, Brandis, 3361. Jaunsar: Konam, 7000 
P feet, Webb, 153. Dehra Dhun: Mussoori, Brafdis, 1477, King; 
Mussoori Range, King. Tehri-Garhwal: Ganges valley near Jhala, 
8000-9000 feet, Duthie. British Garhwal: King. Kumaon: Kunta- 
gong, 9000-8000 feet, T. Thomson; near Kathe, 7500 feet, and Valley 
of Sarju at 3500 feet, Strachey and Winterbottom, 1; Sujahee Devee, 
í Puinath Village, Barchoola Ridge, Strachey and Winterbottom 68; near 
TN Kupkot, 3500 fect, Sirachey and Winterbottom, 570. Nepal: Sankas, 
PE Wallich, 5110. > 


Dioscorea deltoidea may flower very much earlier than its allies ; it was collect- 
ed in young fruit in the Bhaji Forests in the end of May. 
Although in no places eaten as food, it i» not witbont its nees. Sir George 
Watt notes on the ticket of his specimen ^' Roots used for washing clothes, especi- 
ally wool; vero. name ''Shingli": and Sir Walter Lawrence in his Valley of 
Kashmir, p. 75, calls it Krita, and says that the root is need as a diuretic in doses 
of 1 dram, and that in large doses it is a poison. E. T. Atkinson in the Gazetteer 
of the North-Weatern Provinces, X., (1882), p. 703, names a plant as D. deltoides, and A 
calla it Gun" in the vornacular: doubtless he means D. deltoidea. Stowart in hia | 
E 3 Panjab Plants, (1869), p.128, under D. deltoidea, gives a number of vernacular names 
many of which seem to belong to another widely distinct species of Dioscorea, 
ad 34  DioscoREA PANTHAICA. Radix ignota. Caules glabri,* sinistrorsum 
mV  volubiles, teretiusculi, ad basin petioli spinis.  flaccidis stipulinis obsiti, 
a purpurei. Folia alterna, chartacea, supra glaberrima, subtus ad 
= —  gervos et nervulos papillis minutissimis simplicibus densius hirtella, g> 
2 E pellucide. punetata, subdeltoideo-ovato-cordata, acuminata, apice — — 
 minutissime mucronulata, basis sinu latissimo, margine plus minus — 
undulata, 7-nervia, mervis extimis profunde bifidis, vel Mme ra 
m mervnulis secondariis reticulatis parum distinctis, 85 em 1. longe, 6 om. f 
ta: petiolus glaber, : sulcatus, tenuis, 5 em. longus. & € 
| mplices, in paniculas a: axillares disposite,; - flores. = shor poro” sits ‘lis > 
— jus 4-6 mm. remotis in rhachi nonnunquam M ulate 
a TE 
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ad angulas nonnunquam  papilloso-lineolata dispositi : 
cm. longa: spicarum rhachides 4:5 
cm. longus: 


panicula 12 
cm. longe: pedunculus panicule 3 
bractem lanceolate, ad 1:5 mm. longi: bracteole ovato- 
acuminata, naviculari-concave, glabrm, floribus breviores. Perianthts 
masculi lacinime  ovato-ohlongs, obtusm, submquales et subsimiles 


patentes. Stamina 6, wqualia, anthere filamentis multo breviores. 
Planta feminea ignota, 


SourH-Wxesr Cuiwa. Yunnan: 
7000 feet, A. Henry, 11065. 


This species seems to be most near]y allied to D. deltoidea, 


Mengtse, northern mountains, at 


DiosCOREA ACERIFOLIA, Uline ex Diels. Radix ignota. Caules glabri, 
sinistrorsum volubiles, teretes, inermes, nigro-purpurei. Folia alterna 
chartacea, supra glaberrima, subtus ad nervos et nervulos pilis minutis 
nunc sparsim nanc densius hirtella, pellucide lineolata, cordato-acu- 
minata, apice minutissime mucronulata, basis sinu latissimo, margine 
undulata vel swpius palmatim sinuata vel lobata, lobis obtusis vel 
nonnunquam acutis, 9- vel ll-nervia, nervis extimis profunde bifidis 
vel trifidis, nervulis secondariis reticulatis subtus distinctis, 10-18 cm. 
longa, 10-12 cm. lata: petiolus apicem versus hirtellus, cæterum 
glaber, crassior, supra canaliculatus, 10-12 cm. longus. Spica maseulm 
simplices vel parum ramosæ, sæpins solitari, nonnunquam binæ, axil- 
lares, 20-25 em. longs: flores in cymulas in rhachi puberula 5-7 mm. 
remotas dispositi : pedunculus puberulus, 45-5 em. longus: bractew lan- 
ceolate, ad 2 mm. long»: bracteolæ ovate, acuminate, glabra, floribus - 
breviores. Pertanthit masculi lacinim ovato-oblongm, obtuse, subm- 
quales, patentes. Stamina 6, swqualia; antherm filamentis paullo bre- 
viores, Spice feminew axillares, solitarim, simplices, 16-20 em, longae, 
dependentes ; flores 30-40, sessiles, deorsum spectantes, circa *75 cm. 
remoti: bractesm et bracteolm adsunt. Capsule sessiles, assurgentes : ale 
maturwe pergamentacem, basin versus rotundat«e, apice parum retuse, 
stramines, purpureo notate, 2 em. longs, 8 cm. late. Semina*in loculo 
quoque gemina, obovata, complanata, ala membranacea alba irregula- 
riter circamcincta, Dioscorea acerifolia, Uline ex Diels in Engl. Bot. 
Jahrb. XXIX., (1900), 261. D. quinqueloba, C. H. Wright, in 
Journ. Linn. Soc. Bot. XXXI, (1903), 92 (syn. excl.). 


CENTRAL Cuina. Hupeh: without precise locality, A. Henry, 150- 
Chienshih, A. Henry, 5870; Patung, A. Henry, 7358. 


Wright, uniting D. acerifolia and D. quinqueloba, adds to the above localities 
yomo in northern China: we are unable to state to which of tho two species these 
northern specimens belong. Diels adds to Dr. Henry'a localities in Central China 
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" Nanshan, Rosthorn, 2128": nnd he further describes a variety, naming it var. 
Rosthornii, also from Nanshau, in the following words:—*'' foliis amplis acutissime 
acuminatis subtus ad nervosa albo-setulosis ideoque cinerascentibas." 


DIOSCOREA SEPTEMLOBA, Thunb. Radix ignota., Caules glabri, sinistror- 
sum volubiles, teretes, inermes, virides. Folia alterna, tenuiter char- 
tacea, supra glaberrifha, subtus ad nbrvulos minute papillosa, opaca nec 
pellucide lineolata, ex siccitate brunnea, cordata, acuminata, apice 
minutissime mucronulata, basis sinu lato, margine septemloba lobis 
basalibus obtusis sed cmteris subacutis vel acutis, 7-nervia, nervis 
extimis profunde bifidis, nervulis secondariis reticulatis subtus dis. 

- tinctis sursum obscuris, 10 em. longa, 12 cm. lata. Spice mascule 
ignote. Spica femines axillares, solitariw, simplicgs, 8-10 em. longi, 
dependentes ; flores 10-12, sessiles, circiter 1 cm. remoti: bractem 
fructu maturo late ovats: bracteole ovate, acuminate. Capsule ses- 
siles, assurgentes, colore cuprem: ale mature pergamentacem, basin 
versus attenuate, apice rotundato-truncate, 2 cm. longm, 1:2 cm. late, 
castanes. Semina in quoque loculo gemina, obovata, complanata, ala 
membranacea alba insequaliter circumcincta. Dioscorea septemloba, 
Thunb., Fl. Jap., (1784), 149, D. quinqueloba, Franchet et Savatier, 


" Enum. Flor. Jap., Il., (1879), 46. 
CentraL Javan. Island of Nippon: Joshu (Hitachi); Yubiso, 
Makino. 


‘Makino gives the Japanese name as Momiji-dokoro on the label of a herbarium 
specimen kindly sent to us from the Hongkong Herbarium by Mr. S. T. Dunn, 


| A acuminata, apice minutissime mucronulata, basis sinu lato, margine un- 


e T" 








ignotme. Spice femineæ ax 
dependenute& : flores 25-30, 
bractes  lineari-lanceolatm, 
| Capsulse sessiles, assurgentes, straminem, 
|  . gemiovate, apice retusm, basin versus 
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Dioscorea nipponica Makino, Illustr. Flor. Jap., L, (? 1891) No. 1 (not 
seen). 


C&gNTRAL Jarpax. Island of Nippon: Joshu (Hitachi); Schimiza- 
toge, Makino. | 

Makino gives the Japanese name ns Uchiwa dokoro on the label of a horbarium 
specimen kindly sent to us by Mr. S, T. Dann from the Hongkong Herbarium. 


Besides this specimen we have seen a coloured drawing of the fruit made by Mr. 
Makino. 


DIOSCOREA QUINQUELOBA, Thunb. Radix ignota. Canles glabri, sinis ; 
trorsum volubiles, teretes, inèrmes, virides. Folia alterna, tenuiter 
chartacea, supra glaberrima, subtus nonnunquam ad nervos et nervulos 
pilis minutis simplicibus hirtella, pellucido lineolata, cordata, ncuminata, 
apice minutissime mucronulata, basis sinu lato, infima septem-—, rare 
novem—, loba, media quinqueloba, superiora triloba vel sinuata, 7-nervin, 
nervis extimis profunde bifidis, nervulis secondariis reticulatis ntrin- 
que distinctis, 6-8 cm. longa, 5-10 cm. lata: petiolus glaber, canalicu- 
latus, 3-7 cm. longus. Spice mascule simplices vel ramos, solitarie ` 
vel binw, axillares, 4-6 cm. longm pedunculo :5-1:'0 em. longo incluso : 
flores pedicellati, in cymulis “3-4 cm. remotis dispositi: rhachis pedun- 
culasque glabri: bractes lanceolate, l:5 mm. longa: bracteolw ovate, 
acute, glabrm, floribus breviores, Pertanthit masculi lncinim ovate, 
obtuse, subsequales, patentes. Stamina 6, wqualia: antherwe filamentis 
multo longiores. Spice feminem axillares, solitaria vel gemine, 
simplices, 10-12 em. longw, dependentes ; flores 10-12, breviter pedicellati, 
deorsum spectantes, circa '75 cm. remoti : bractesm et bracteolw adsunt. 
Capsule assurgentes: ale mature pergamentacem, basin versus rotun- 
datw, apice truncate, 1:75 cm. longe, *7 cm. late, straminem. Semina in 

- quoque loculo gemina, latissima, complanata, ala membranacea alba 
inequaliter circumcincta,—Dioscorea quingueloba, Thunb. Flor. Jap., 
(1784), 150; Kwmpfer, Ic. SeL, (1791), t. 15 (a satisfactory picture) 
Somoku Dusets, 2nd. ed., XX., t. 54. 

J SovruürRN Jaran. Island of Kiusiu, Nagasaki, Buerger, Oldham 
890, Mazimowicz. — 
r4 The Japanese name as given in the Somoka Duseta is Kiknba Dokoro. 
= DIOSCOREA TENUIPES, Franchet et Savatier. Radix nobis ignota, teste 
Franchetio Savatieroque tuberosa et depresso-globosa. Caules glabri, 
sinistrórsum volubiles, tevetiusculi, juniores minopere angulati, iner- 
mes, virides. Folia alterna, membranacea, glaberrima, nitentin, mnr- 
' gine interdum undalationibus ^ minutis notats, cordato-ovato-acuminata , 
E Jims 2. 3 
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vel subdeltoideo-cordata-ovato-acuminato, apice mucronulata, basis sinu 
Into, aliquomodo ad medium constricta, 7—9-nervia, nervis extimis 
profunde bifidis, nervulis secondariis reticulatis utrinque distinctis, nd 

2 9-10 cm. longa, 6-10 cm. lata: petiolus glaber, supra parum canali- 

: culatus, 6 cm, longus. Racemi masculi simplices, solitarii vel 2-4-ni, 
IO cm, longi; flores longius pedicellati, glomerati, 2-5-ni (glomerulis 
‘75 em. remotis) sparsim dispositi: pedicelli 3-5 mm. longi (teste 
Franchetio Savatieroque 5-8 mm. longi). Pedunculus glaber, ad 3 em. 
longus; bractem ovato-lanceolate, ad 2 mm. lounge; bracteolw suborbi- 
culate, glabrs, pedicellis multo breviores. Pertanthit masculi lacinim 
lanceolute, obtusiusculiv, refractm, subgsxquales. Stamina 6, requalia, 
perianthio distincte breviora: antherw didyme. Spica femineæ axil- 
lares, simplices, solitarie, usque ad 12-15 cm. dongm, dependen- 
tes; flores ad 25, solitarii vel cymulosim bini (alter major alter 
minor) in ramulis perbrevibns 5-7 mm. distantibns dispositi, 
deorsum spectantes: rhachis distincte trigona, aliquomodo zigzag. 
Perianthii masculi lacinim iis floris masculi similes: bractem et bracteolw 
desunt. Capsula assurgentes, latiores quam longe, basi et apice cmar- - 
ginatm (teste Franchetio Savatieroque). Semina (teste Maximowicz) 
circumcirca alata.—Dioscorea tenuipes, Franchet et Savatier, Euum. 
Flor. Jap., IL, 525. Dioscorea sativa, Miq., Prolusio Flor. Jap., (1867), 
323, quoad plantam masculam. 


SouruERN Japan. Island of Kiusiu: Nagasaki, Mazimoticz. Is- 
land of Shikoku: Tosa; Nanokawa, Makino. 


Dioscorea Yowusal. Radix ignota. Caules glnbri, sinistrorsum 
volubiles, minopere angulati, inermes, virides. Folia alterna, membra- 
nacen, glaberrima, nitentia, cordato-acuta vel breviter acuminata, npice 

! mucronulata, sinu basis latissimo, margine integra vel plus minus undn- 
lata, nonnunquam ad medium constricta, 7-nervia, nervis extimis pro- 
funde bifidis, nervulis secondnriis reticulatis subtus distiactis, 5 cm. 

longa, 9 em. lata: petiolus glaber, gracilis, supra profunde canaliculatus, 
3-5 cm. longus. Inflorescentia mascula per rbachin angulatam ad 7 em. 
longam eymulas 3-5-floras 5-10 mm. remotas gerens: flores distincte 
pedicellati, pedicellis 2-3 ram. longis : peduneulus glaber, angulatus, 2-3 
cm. longus: braetes ovato-lanceolatm, acutw vel acuminatae, ad 2 mm. + 

Jonge: braeteole ovate, acute, pedicellis multo breviores. Perianthit 
= "masculi laciniw biseriatm, exteriores ovato-lanceolatæ subacute, inter- 
































- .  $ores obovate: obtuse vel truncate, patentes. Stamina 6, equalis, — — 
|... .- perianthio distinete breviora: anthere didyme. Spice feminem ELI. 00 
*.—— Tares, simplices, solitarim, usque lad 8 im longe, d ppendentes; flores —— 
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solitarii sessiles, 5-7 mm. distantes, deorsum spectantes: rhachis 
distincte trigona, aliquomodo zigzag:  bractem et bracteole adsunt. 
Perianthii feminei lacinim lanceolate, subacute, submquales, Capsular 
ussurgentes, wquilougow et late, maturm non visa. 


- 


JAPAN. Without precise locality, Buerger (mixed with Dioscorea 
- Batatas and issued by Miquel ns D. japonica). * 

This species i» most nearly allied to D, tenuipes with which it agrees in the 
didymous stamens and in the distinetly pedicelled male flowera: but from which 
it differs markedly in the biserinte perinnth, the lobes of which are not refracted, 
in the rather shorter nnd stouter pedicela, the thicker and larger perianth-lobe« 
and in the distinctly cymulose (not glomerate) clastera of flowers, The froita, 
which we have not seen ripe, when yonng closely resemble those of D. tenuipes. 
We snspeet that thf may prove to be the plant for which Uline has proposed the 
name D. Buergeri (teste Diels in Engl. Bot. Jahrb, XXIX., 260), bat we have not 
seen specimens which could corroborato the iden. We mecnm therefore been com- 
pelled to find a new nama for it, and have thought well to connect thename of the 
anthor of the Somoku Dusets with it. 


DIOSCOREA ENNEANEURA. Radixignota. Canles glabri, siniatrorsum 
volubiles, minopere angulati, inermes, virides. Folia alterna, mem- 
branacen, supra glaberrima subnitentin, subtus nervis et prmcipne 
uervulis secondariis minute rugoso-cristatis, cordata, breviter non- 
minata, apice mucronulata, basis sinu obtuso, margine integra, 9-nervia, 
nervis extimis profunde bifidis, nervulis secondariis distinctis subtna 
prominulis, 6 cm. longa, 5 em. dimidio lata: petiolus glaber, gracilis 

| supra canaliculatus, 3:5 cm. longns. Racemi masculi simplices, axil- 
lares, solitarii; flores solitarii vel bini, distincte pedicellati, sparsim 3-4 
mm. remoti, pedicellis 2 mm. longis: peduneulus glaber, 5 mm. longus: 
rhachis ad 4 vel 5 cm. longus: bractem ovato-lanceolatw, ad 2 mm. 
longm: bracteolm subsimiles, pedicellis dimidio breviores, Perianthii 
masculi laciniw ovato-lanceolatm, biseriatw, exteriores acute ad medium 
incrassate, interiores obtusm vel truncate fere ad npicem incrassate, 
patentes. Stamina 6, wqualia, perianthio distincte breviora s antherm 
didymæ. | Planta feminea ignota, — Dioscorea Buergeri, var., enneanenra, 
Uline | ex Diels. in Engl. Bot. Jahrb, XXIX., ( 1900), 260, nomen 
L2 — Wentüm. ~ ; 
CENTRAL CntNA.—H — A. Henry, 3641 A. 
i. OP opedles is most nearly related to the plant here described na D. Folusas 
Tt differs very markedly in the much smaller flowers which are solitary or geminute 
and not Cozens on the rhachia. 
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Contributions to Oriental Herpetology I.—'The Lizards of the Andamans, 
with the Deseripgron of a new Gecko and a note on the Reproduced 
Tail in Ptychozoon homalocephalum.— By NELSON ANNANDALE, B.A., 
Depu!y Superintendent of the Indian Museum. 


In a recent paper on the distribution of the Indian vertebrates 

Blanford (1) says regarding the Apdamans and Nicobars, ‘ These 
islands are included because they are under the Government of British 

India, but they are of small importance zoologicallye" A collection of 
lizards from Narcondam, lately presented to the Indian Museum by 

Major A. R. Anderson, I.M.S., bas led me to doubt whether this sum- 

mary dismissal by so catholic and liberal an authority does not perbaps 
unduly minimize the zoological importance of the Andamans, however 

true it may be of the Nicobars, the faunistic separation of which from the 
neighbouring archipelago he fully recognizes. The Indian Museum is 

rich in material for a study of the Andaman fauna, and it has seemed 

worth while to undertake an analysis of this one sub-order, even though 

+” I have few facts that are absolutely new to put on record and only one 

- new form to describe. 

The following list, probably still far from complete, embodies what 

I have been able to discover as to the species of lizards known from tho 
Andnmans or represented iu our collection. I understand that Major 
Anderson is about to publish an account of the fauna of these islands 

and am much indebted to his generosity in permitting me to make = 

use not only of his collection but also of his observations on thedistri- : 
bution of Calotes versicolor in the archipelago. Those gpecies in the 
list which are also known from the Nicobars have their names distin- 


guished by a star. « 
A LIZARDS KNOWN FROM THE ANDAMANS. 
$ GEcKONIDE. 
m | Gymnodactylus rubidus (Blyth) ; Gonatodes andersonii nov. ; Hemi- 


2 dactylus frenatus* (Schleg. ); Gehyra mutilata* (Wiegm.); Lepidodactylus 
^B — (D. & B.); Gecko verticillatus Laur.; Gecko stem T DM. 
Ptychozoon homalocephalum! * (Crev.) P; Phelsuma andamanense, Blyth. x 


| Alam not altogether satisfied with the evidence on which this Loge 
ars — A specimen whioh I thought to be from the Andamans Scope 4 LX 
| i v, 1905, p. 31) appears to have boon labelled. wrongly. 
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AGAMIDE, 
Gonyocephalus su beristatus* (Blyth) ; Oalotes versicolor (Daud.); C. 
andamanensis, Blgr.! ; O. mystaceus,* D. & B. 
VARANIDE. 
Varanus salvator* (Luar.) 
SCINCIDA. " T 


Mabuia multifasciata* (Kuhl); M. tytleri, Blgr.; Lygosoma macula- 
tum (Blyth); L. olivaceum* (Gray); L. macrolympanum (Stol. ). 

The Museum possesses a number of specimens of a Skink the exact 
position of which I nm not yep prepared to state. They are closely 
nllied to, if not identical with, L. maculatum (Blyth), bnt differ from the 
descriptions of thissspecies in proportions. Possibly they may be new ; 
but as I have not yet worked through the Skiuks in the Museum collec- 
tion, I prefer not to express an opinion at present. The specimens 
were collected by Major Anderson on Narcondam. 


ANALYSIS OF THE LACERTILIAN FAUNA OF THE ÁNDAMANS, 
Gymnodactylus rubidus is a form peculiar to the Andamans. It has 
close allies in G. marmoratus of the Malay Peninsula and Snmatra 
(possibly occurring also in Tenasserim) and G. khasiensis of Assam. 
Gonatodes andersonii ia closely related to G. kandianus of Ceylon, South 
India, Preparis Island (which lies between the Andamans and the 
coast of Burma to the north) and Engano,* an island off south-west 
Sumatra. Its exact relationship to this form is discussed below. 
Although it is difficult to split up the genus Gonatodes into definite 
sections, G. kandianus and G. andersonit may be said to belong to ita 
Malabar, as distinct from its Malayan, division. In South India and 
Ceylon there are a number of species which have their headquarters 
withiu the Malabar Province of recent zoologists (chiefly on the hills of 
the east coast on the mainland) but extend into places not included 
therein. In the Malay Peninsula two species, G. affinis and G. 
kendallii, occur, the former of which possibly extends northwayds into 
Tenasserim. On the whole they anre distingnished from the Malabar 
species by their larger size, more brilliant coloration (in some cases), tle 
grenter degree of specialisation of their dorsal scales (in some cases), 
and above all by the absence of femoral or preanal poresin the male. 
"The genns extends eastwards into the Malay Archipelago, is represented 
by a number of species in Tropical America, and by at least one in 
East Africa.? 
l Ann. Mog. N. H. (vi.) viii., 1891, pp. 288, 289. " 
3 Bonlenger, Ann. Mag. N. H. (6) xvi., 1895, p. 173; and Tornier, Zool. Jahrb, 
Syst. xiii., 1900, p. 584. : 
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Gehyra mutilata, Hemidactylus frenatus and Gecko verticillatus are 
house-lizards and have a wide adventitious rnnge on consts and islands, 
being easily carried with merchandize or personal baggage. On the 
mainland of Asia their range extends northwards and westwards from 
the Malay Archipelago, through Malaya and Burma, to the north-eastern 
districts of India proper. This range they share with many other 
animals. Of the three, G. verticillatus (which is only a house-lizard 
in some districts) is most restricted. Probably it does not occur in 
the southern part of the Malay Peninsula, though abundant (not as a 
house-lizard) in the northern, and the few specimens taken in Singa- 
pore would seem to have been intfoduced from Bangkok (where it 
occurs in almost every inhabited building) or Java. Gecko stentor, 
on the other hand, is usually a jungle species; in the dense woods of 
northern Malaya its peculiar cry is heard perpetually, though the lizard 
is seen but seldom. In Selangor and elsewhere, however, it has been 
known to take up its abode in houses. Its retiring habits render it 
somewhat rare in collections, and it is not known to occur west of 
Chittagong.  Lepidodactylus lugubris, regarding the habits of which 
little or nothing! is known!, has a very wide insular distribution in the 
Indian and Pacific Oceans and occurs sparingly in Malaya and Burma. 

Phelsuma andamanense is probably the most interesting of tho 
Andaman lizards. Its allies are found not in the Malayan islands or on 
the mainland of Asia, nor even on the mainland of Africa, bnt in 
Mauritius, the Seyschelles, Réunion and Madagascar. The number of 
cases in which the names of authors of species are enclosed in brackets 
in the tables which accompany this paper shows how little reliance can 
) often be placed on the generic distinctions of herpetologists ; but Phel- 
suma would appear to be a natural genus, in which the species are 
closely related. It would not be difficult to confuse an example of 
the Andaman species in which the colours had faded with one of 
P. cepedianum from Mauritius, though the specific differences are much 
greater than those between Gymnodactylus rubidus? and Gi marmoratus.? 













j 
! 
m Both P. andamanense and G. rubidus (also G. marmoratus) are s 
a arboreal. 
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of the Geckos of Burma and Sumatra for comparison with that of the 
Andaman representatives of the family. Boulenger (3), as recently as 
last year, has published a list of the reptiles of the Malay Peninsula, 
and I need only say herethat the Geckos, with a few exceptions, are the 
same as those of Burma. For information regarding the Sumatran - 
species I am indebted chiefly to Werner's (5) recent memoir, and 
regarding the Burmese to Boulengér's volume (2f in the "Fauna of 
India” series and the same author's account (4) of Fea's collec- 
tion, now in the Genoa Museum. "Two species included have been de- 


scribed by myself (6) quite recently. 


Geckos or Bvema AND SUMATRA. 








Name of Species. Burma. | Sumatra. 
1 Gymnodactylus pulchellus | (Gray) § x (Lower Burm") | — 
2 * vartegatus (Blyth) x (Lower Burma) — 
3 * peguensis, Blgr, x (Lower Burma) — 
E » Jew, Bigr, x (Lower Burma) | ? (Sinkip Island) 
5 = lateralis, Wern. — | x 
6 * marmoratus (Kuhl) § =- | x 
7 Gonatodes kandianus, ( Kelanrt.) P (Preparia) ? (Engano) 
8 Phyllodactylus burmanicus, Annnnd, x (Lower Burma) — 
9 Hemidactylus frenatus * (Schleg) § * E 
10 T brookis, Gray $ x | — 
11 — subtriedroides, Annand. x (Upper Burma) | — 
12 ib leschenaultii, D. &. B 8 ? — 
13 » flaviviridie, Rupp. 5 x — 
14 * bowringii (Gray x — 
15 " garnotii, D. & B. x x 
16 S platyurus (Schneid.) $ x — 
17 Gehyra mutilata * ( Wiegm.) 8 x — 
18 Spathoscalabotes mutilatus, D. & B. — x 
19 Lepidodactylus lugubris * (Dat B.) $ x — 
20 $d ceylonentis, Blgr. § x P (Engano) 
21 Gecko verticillatus Laur. * 8 x x 
22 „ stentor (Cant ) * $ x x" 
23 „ monarchus, Schleg. 8 — x 
24 Ptychozoon homalocephalum * (Crev.) 8| x (Lower Barma) x 
Ww In the gbove list a x denotes the occurrence of a species, a — 


^N that ithas not been recorded. The names of those species known from 
are the Andamans are distinguished by a *, of those known from the 
— Aalay Peninsula by a S. ‘The Geckos of Sumatra are still very imper- 
* fectly known, while the discovery of fresh species both in Upper and 
E ‘Lower Burma is probable. 
| Of the Geckos common to the Andamans and Burma or Sumatra 
‘all but Ptychozoon homalocephalum, Gecko stentor (which is sometimes 
found in houses ) and Lepidodactylus Iugubris (whose insular distribution. 
» | We inve in the Museum specimen from Lower Burma of an allied species not 
yet doscribed, i yai a 
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would suggest that it too may be carried from island to island ) are house- 
lizards, and as such of no importance in considering questions of geo- 
graphical distribution, They may very well bave been introduced in 
the nineteenth century. As regards P. homalocephalum, a curious fact 
in its life history may have had an influence on its dispersal; I mean 
the long period spent in the egg. An observation by F. H. Bauer 
(quoted by Gadow Sn Amphibia and Reptiles, p. 512) shows that this 
period may last for five months, and from eggs which I have examined 
in the Malay Peninsula I am prepared to conclude that this case was 
normal. It is obvious that an egg with a hard shell, to some extent 
impermeable to liquids, can endure ,conditions which would be fatal to 
a delicate young lizard. Boats have been carried out from the coast of 
Malaya to the Andamans in very much less than five weeks, and logs of 
wood must frequently come by the same ronte. P. homalocephalum 
lays but two eggs at a time ; they adhere to leaves and tree-trunks. Itis 
essentially a jungle species, but Flower has taken a specimen of the 
closely allied P. horsfieldii on a wooden post in the Botanical Gardens 
at Penang ( P. Z. S. 1896, p. 868), showing that it may desert the 


jungle occasionally for human erections in the immediate neighbourhood. 


Thus, of the nine Geckos recorded from the Andamans, the presence 
of five, possibly six, can be accounted for without assuming that they 
have been in the islands for any long period. The remining three are 
peculiar,to the archipelago (including Narcondam). None of these 
have been recorded from the Nicobars ; but one is closely related to forms 
on the nearest mainland, a second has Malabar affiuities, whilo tho third 
exhibits a Madagascan facies, 

As regards Gonatodes andersonii, any argument derived from its 


‘relationship to G. kandianushas its weak point ; for G. kandianus is, at any 


rate in some places, a house-lizard!, and though it probably originnted 
in the mountains of Ceylon or S. India, it occurs also in the plains ; it 
may therefore, have been introduced by man into the Andamans. Inany 
case it must be regarded as the ancestor of G. andersonii, which is merely 
an offshoot from it: whether we look upon the two forms as specifically 
distinct depends entirely on the answer we are prepared to give to the 
question, “ What is a species ?” I have given the Andaman form 
a name because it is convenient that things should have names, and 
because the lizard can be distinguished by characters which appear to be 
constant; but I should doubt whether it is a ‘physiological ” species. 


‘Poulton (7) in one of the latest general contributions to the sub- 


ject of specific characters, regards it as impossible, from a scientific 


A It is worthy of note that the distribution of this species is much wider than 
that of its alice, wi dia K. bui riu 
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standpoint, to determine a species from a mere éxamination of specimens, 
Undoubtedly he is right. Without a study of bionomics it would be 
impossible to group together tho seasonal forms of certain butterflies he 
instances, or to draw the line between closely related local races of 
many animals. But in a museum—and too often the naturalist exista 
for the museum, not the museum,for the naturalist—any system of 
arrangement is impossible, unless names are given to specimens. 
Anyone who would have the courage, the skill, and the patience 
(aud would live long enough), to classify the whole animal kingdom 
according to some system of numbers and letters, which could be re- 
corded as in a library catalogue, -would confer an enormous boon on 
scientific zoology. The tendency at present among systematists is to 
search for differencés rather than relationships, and very little is being 
done in tropical countries to find out what these differences mean. No 
investigations are being made, so far as I know, to discover whether the 
members of the fauna of any given island or group of islands of limited 
extent nre undergoing modification in any one direction. That this is 
probably the case even in Northern Europe is shown ina recent paper 
by Eagle Clarke (8), who points out that in the Faros animals as dis- 
tinct from one another as the wren, the starling and the house mouse 
(Mus. musculus) have all developed in the direction of increase of bulk 
and coarseness of the feet. The work of Darwin and of Wallace on 
island life is of course classical, and as such liable to be ignored. 
When they wrote and laboured on the subject the extraordinary elabora- 
tiou of modern zoology had scarcely begun, and it was less easy to lose 
sight of philosophical principles. We now know a considerable part of 
what is to be known about the “ species ™ of the larger Indian verte- 
brates, using the term “species " in the loose way to which the museum 
zoologist is condemned; we do not know, even in a few cases, why 
one animal survives! under any given change of environment while 
another, apparently just as fitted for survival and quite as variable 
perishes. Itis not likely that we shall soon gain any such knowledge, 
at any rate in the tropics; for such problems can only be studied in 
the field. Collectors have rarely time to observe, and all that can be done 
in a Museum is to classify and anatomize dead and imperfectly pre- 
serted material. s : : 
The object of this digression from the subject strictly in hand has 
been to illustrate the position of the Andaman Gonatodes as a distinct 
form, and at the same time to point out that even where a fauna has 


1 For example, why is it that certain species of the Indian tank molluscs 
succumb almost at once if kept in an aqunrinm withont ventilation, while othera 


froin the samo tank live for a considerable period under such conditions? 








18 Nelson Annandale—The Lizards of the Andamans. [Supplt. 


been completely ‘ worked ont,” the greater and the more important part 
of its zoology has still to be investigated. 

To return to the Andaman lizards. Of the Agamids, one, Calotes 
andamanensis', is known from a single specimen in the Copenhagen 
Museum ; it is allied to C. Holepis of Ceylon. Another is Ø. mystaceus,’ 
which has a somewhat restricted range on the mainland of S.E. Asia 
and is common about Mandalay.’ Major Anderson tells me that, in the 
Andamans, Q. versicolor is found only in the Cocos group, not south of 
Table Island, lt is essentially n mainland form and does not, as a 
general rule, penetrate into primmval jungle. In the Siamese Malay 
States it is only to be met with in cnltvated land or secondary jungle 
and I believe that this is also true of India, It generally lays 


_its eggs at the base of bushes in hedges or plantations. According 


to Prain (11), there are several cultivated plants which have run 
wild in the Cocos, and if these were brought from the mainland 
or elsewhere as plants, it is quite possible that the eggs of this 
lizard may have been brought with them. Although it has been 
recorded from the southern districts of the Malay Peninsula, C. versicolor 
is rare south of the Perak and Kelantan Rivers, its place being 


taken by QC. cristatellus, which is closely allied to, C. jubatus of 


the Nicobars and Malayan Islands. The southward range of C. 
versicolor as a common member of the local fauna is greater on 
the eastern than on the western side of the mountains which form 
the backbone of Mnalaya,* as is also the case with of a number of other 
animals, 

Gonyocephalus subcristatus, on the other hand, is peculiar to the Anda- 
mans and the Nicobars. G. humei (Stol. ) also occurs in the latter islands, 
but I do not think that this species can be maintained, We have in the 
Museum two males from Tillinchong identified as Tiaris humei by 
Stoliezka and possibly the types of the species. From the same island we 
have a normal specimen of G. subcristatus, also named by Stoliczka ; but 
in a series from Kondal (an island in the other division ef the Nicobar 
group), identified by the same authority as belonging to the latter species, 
I Gnd a female which must be associnted with the two males from Tillin- 
chong. These three specimens are distinguished from the whole of a 


1 Boulenger, Ann. Mag. N. H. (vi) VIII, 1891, pp. 288, 289. 
31 have found a well-authenticated specimen of this spocies from the 
‘Andamans in the Museum collection, which also contains. several of c. versicolor 
- from. the Cocos. l * 
4, Anderson, Res. Yunnan E», p. 806. 
à It is convenient —— to the * —— "m — 
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large collection (over one hundred specimens), made by different collectors 
in different islands of the Andamans and Nicobars, only by their 
greater size and more pronounced crest, which is interrupted in 
a very distinct manner just behind the neck and raised on a fleshy, 
laterally compressed hump in front of this point. On the whole, 
I am inclined to regard them not as representing a local race or 
even an incipient species, but as aged individuals of the common 
form. Against this view must be placed their rarity—and Major 
Anderson tells me that he has examined very large numbers of 
specimens without finding any like them. However, the adults of 
some Agamids (e.g., G. borneensit ‘and Aphaniotis fusca in the Malay 
Peninsula, fide Laidlaw (9)) are seldom taken as compared with the 
young, while in some cases (e.g., that of Calotes cristatellus in Lower 
Siam) the largest individuals are only seen in very deep jungle, where 
of course there is less chance of their capture. 

OF ‘Varanus salvator, one of the bulkiest of lizards, I need say 
very little. It has practically the same range in Asia as Gehyra 
mutilata (except that it is found nearer the heart of India) and oxtends 
eastwards to Australia, Although it cannot be carried accidentally on 
ships, it is extremely tenacious of life and has frequently been observed 
swimming in salt water, though never far from shore. Probably 
it might survive in the sea for a considerable period clinging to 
a floating log, for it can go without food for weeks, if not months, 
without apparent inconvenience. 

The Skinks, judging from the enormous number of closely allied 
species in the family, are among the most plastic of lizards ; yet some of 
them have an extensive distribution. *Of the Andaman forms, Mabuia 
multifasciata is the common Skink of the Malay Peninsula and extends 
northwards into Burma, possibly into Sikhim, southwards and east- 
wards into the Malay Archipelago. Specimens from the Andamans, of 
which I have seen a considerable namber, may differ to a slight 
extent, on thé average but not individually, from those taken on the 
mainland; for the proportion with quinquecarinate dorsal scales is pro- 
bably greater than that given by Flower (10), who examined a large 
series in Malaya. M. tytleri and L. macrotympanum are only known 
from the Andamans, J, maculatum has a range similar (as far as the 
mainland of Asia is concerned) to that of V. salvator ; L. olivaceum does 
not extend so far to the north, but is characteristically Indo-Malayan. 

In comparing the Agamids and Scincide of the Andamans with 
those of the Nicobars, we find that several forms occur in the later 
group which are absent from the Andamans but have Malayan or Mala- 
bar affinities. Calotes jubatus, apparently common in the Nicobars, occurs 
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in the Malay Archipelago, but has not been recorded from the Penin- 
sula; Q. ophiomachkus is only known from Ceylon and S, India. Several 
Skiuks probably occur in the Nicobars which are absent from the Anda- 
maus, and the same may be trne of Dibamus novm-guinem—the sole 
representative of a family closely allied to the Skinks and once 
regarded ns peculiar ġo the Nicobars,and Papuasia, but now known to 
exist both in the Malay Peninsula and in several of the islands of the 
Malay Archipelago. | 
What is perhaps a true relationship between the Andamans and 
Ceylon consists in the absence from both of the genus Draco, which 
occurs within the Malabar province in ©. India (also in Malaya, Burma 
and Assam) and consists of forms too striking to escape notice readily. 
Prain (12, 13) has shown that the flora of the Cócos group and that 
of Narcondam differ considerably from that of the southern Andamans, 
The geological separation between the different islands, and especially 
between Narcondam nnd the rest of the archipelago, is well illustrated 
by the marine depths marked on the maps recently published by Alcock 
(13) and Kloss (14). Narcondam is distinguished zoologically by the 
possession of an isolated Hornbill ( Rhytidoceros narcondami). I have 
very little information about the lizards of the Cocos, except that Calotes 
versicolor and Gonyocephalus suboristatus occur; on Narcondam Major 
Anderson has taken Gymnodactylus rubidus, Gonatodes andersonii and — 
Phelsuma andamanense, as well as Mabuia multifasciata and another 
Skink. The three Geckos characteristic of the Andamans therefore - 
oceur on thisisland. Of three specimens of G. rubidus from Narcondam 
in the Museum, two are considerably larger than any in a large series 
from other parts of the Andaman*archipelago; otherwise no difference 
can be detected. The only adult specimen of G. andersonii,! is from Nar- 
condam, but, except in point of size, it agrees with two young individuals 
collected by Wood-Mason somewhere in the Andamans (exact locality - 
not specified) and confused by him with the young of G. rubidus, to | 
‘ which they bear a close superficial resemblance. Speetimens of P. 


andamanense agree in every respect with those from the other islands. 
f I do not propose to generalize as to geography on the basis of the 
"i lizards. The study of a single sub-order somewhat poorly represented 
(or perhaps rather imperfectly known) does not permit wide generaliza- = 


|  . tions as to the whole fauna, much less the geology and geography, 

— even of a small group of islands. It has been my object to show, 

— Àn the first piace, that the vertebrates of the "m za XS. 
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of zoological interest, in the second that the study of the geographical 
distribution of animals must be preceded by a study of their bionomics. 


Description of Gonatodes andersonii, nov. 


Measurements. 

Total length ... us ..* 73 mm. 
Body xo * e 29 p 
Tail ae T — 40 ,, 
Head see aus "et IOs 2 
Fore-limb rf * T E> x. 
Hind-limb ... SEAT — (d 
Brendth,of head oan Tr 5 


Closely allied to Q. kandianus (Kelaart) from which it differs only 
in the following points :—(1) The habit is more slender, the limbs slightly, 
the tail considerably, longer ; (2) the scales on the back and sides are 
more nearly homogeneous, none of the former having a definite keel; 
(3) the spine-like tubercles on the flanks are much reduced, but not 
altogether absent ; (4) there are only five or six labialson each jaw. The 
scales on the belly are smooth, as in the typical form of G. kandianus, 
or feebly keeled. G. andersonii differs from G. gracilis (another very 
close ally of G. kandianus) chiefly in respect of its proportions, but also 
in its scaling. The specimens have been compared with examples of 
G. gracilis named by Boulenger and of G. kandianus from the Sarasins’ 
collection. 

I have also examined specimens of G. wicksii (Stol.) from Preparis 
which have been identified by the author of the species and may be his 
types. They agree exactly with Boulenger's description of G. kandia- 
nus and also with specimens of this species from Ceylon regard- 
ed by Theobald as typical of G. humei. There can be no doubt, 
therefore, that Boulenger was right in considering both these names to be 
synonyms o£ G. kandianus, ashe does (but with a query) in the " Fauna 
of India” and his Catalogue of Lizards. 

In & recent paper (6) I identified, with some doubt, the immature 
specimens of G. andersonii in the Museum with Beddome's G. 
marmoratus from S. India. The examination of an older specimen in 
better preservation shows that I was wrong. 
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L Note os THE REPRODUCED Tait IN PTYCHOZOON HOMALOCEPHALUM. id 
A I am not aware that the appearance of the tail after it has been — 


l- loat and reproduced has been described in this species. It has a cer- 
^" tain interest, because Müller! regards the character of the lobes of the 
"s i tail as being of some importance as a specific | distinction i ig the. genus. e d 
:» M cimen from the Nicobars, lately presented by Major Anderson | to /— ; 
lel Indian Museum, the distal part of the tail is reproduced. The -— X 
es upon it are slightly smaller than those upon the uninjured VE: 
portion, and the dorsal tubercles are completely absent. Theloosemem- ; 
brane surrounding it is only about half as wide as ia normal, asym- à 
metrical, mot divided into lobes or expanded at the tip : a the — 
Thus the condition differs c — from ‘that apparent tly n 


r los so than from that of the uninjured — 
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Special Heport on the prevalence of Fevers in the Dinojpur District —Br 
: Leonakp Rocers, M.D., M.R.C.P., F.R.C.S., B.S., I.M.S. 


. The present enquiry was ordered by the Government of Bengal to 
be carried out on account of the death-rate from “ fevers” having risen 
to over 40 per thousand, a previously unknown maximum, the plan of 
work being drawf up by the Sanitary Commissioner. The lines of in- 
vestigation suggested by this officer w ere the following :—Firstly, lists 
of those who had died during the previons year in certain areas or 
villages were to be obtained from the thana books, and then the villages 
were to be visited, the relatives of the deceased sought out, and enqui- 
ries made from them as to the duration and symptoms of the fatal ill- 
ness, and a diagnosis to be thus arrived at whenever possible. Second- 
ly, any fever cases met with were to be examined in order to ascertain 
their exact nature. Owing to the investigation having to be carried 
out during the latter half of the cold weather and early part of the 
hot season, which is just the season of minimal prevalence of fever, 
opportunities of using the latter and more accurate method of enquiry 
were unfortunately very scanty, but on the other hand the time was most 
favourable for the village enquiry, which has occupied the greater por- 
tion of my time, and, iu spite of the necessarily imperfect character of 
the data obtainable, a good deal of valuable information has been collec- 
ted, which will at least enable a more accurate estimate to be made of 
the relative frequency of the principal causes of death generally return- 
ed by the village chaukidars under the very elastic heading *' fever" 
than has hitherto been possible. This portion of the enquiry will, there- 
fore, fivst be dealt with. 


T 
Parr L— Tae VILLAGE ENQUIRY. . 


In accordance with the orders of the Sanitary Commissioner certain 
villages or gronps of villages had to be selected for the enquiry. Un- 
fortunately the only records obtainable of the death-rates of different 


‘areas related to whole thanas, and no separate figures were avilable of 


those of different circles, much less of the separate villages. The thana 
death-rates were, therefore, first examined, and it was noted that the 
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areas which returned the highest “ fever” denth.rntes were the three 
northern thanas, while the two in the southern extreme of the district 
had much the lowest death-rates. The intermediate ones all had a fairly 
uniform and interemediate rate. It was therefore arranged to examine 
circles in each of the three northern very unhealthy areas, in the two 
southern comparatively healthy ones, and in two intermediate ones, one 
to the east of Dinajpur and one to the west (see map). The headquar- 
ters of the thanas were first visited and enquiries made as to any spe- 
cially unhealthy parts made, which, however, seldom resulted in any defi- 
nite information on that point being gained owing to the absence of mor- 
tality figures for small areas. The cireles were, therefore, chosen to 
illustrate as far as possible different conditions. "Thus to the east of 
the town of Dinajpur a circle was selected which wad bounded on both 
, sides and to the south by streams, one of which was of a specially stag- 
nant and swampy nature. At Birganj to the north-west of the district 
one group of villages on a main stream to the north-east of the thana 
was chosen, and another well away from the river in a drier area to tho 
north-west. In the extreme south a business, as opposed to an agri- 
cultural class of people were selected at Nitpur, as well as a village popu- 
lation on either side of it, but unfortunately the population of the town 
proved to be so “floating ™ a one that no relative of many of the de- 
ceased could be found to give any information as to their illnesses. 
Circles containing three to four thousand inhabitants were taken, and 
& list of the deatha in each village returned as “‘ fever " was obtained from 
the thana, together with the name of their nearest relatives, who were 
then collected in the villages and questioned. The notes of ench case 
were taken down in shorthand, a regnlar series of questions being put 
designed to cover the principal symptoms of the diseases which most 
A commonly produce fever, supplementary ones being asked whenever | 
necessary. Asa rule the answers received were surprisingly clear, and E 
in the great majority of the cases a very fair history was obtained, In 
one or two villages only was a tendency noticed to systematically 
answer every question in the negative without a moment's considera- | 
tion, and these cases had to be omitted from the tables. An idea of 
| - the nature of the information obtained can best be conveyed by record- 


ing the notes of a few consecutive cases such as the following * 


A ; | E Thana, Thakagaon, village, Salanda. | 
|. — . JWNo.l. Female; aged 57; died 11th February, 1903. Informant 

—  herson. Had suffered from several attacks of intermittent fever during. p 

E the last two months accompanied with shivering fits "The las fatal — — 
* — attack of fever was of a continued type and lasted about twelve day 
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There was pain in the left side of the chest, cough and mucous expec- 
toration, The spleen was not noticed to be enlarged. ' There was no 
swelling of the feet, and neither pain nor swelling in the joints. Daur- 
ing the last three days the bowels were loose, about three motions a day 
being passed. Diagnosis: pneumonia: following chronic malarial 
fever, ` z 

No, 2. Male; aged 18; died on 3rd March, 1903. Informant his 
brother. “He had suffered from repeated attacks of fever for about one 
year. The last attack was of a continued type of six days' duration. He 
suffered from much cough, with muco-purulent expectoration through- 
out the whole course of his illvess, and bad pain iu the right side 

. towards the end. The spleen was not noticed to be enlarged, aud there 
was no swelling of the feet or joints and no diarrhea, but he was much 
wasted. Diagnosis: phthisis. 

No. 3. Male; aged 34; died 13th March, 1903, Informant his ~ 
brother. Suffered from fever of eight days’ duration, of continued 
type, accompanied by pain on both sides of the chest, much cough and 
mach muco-purulent expectoration. There was no eflargement of the 
spleen, diarrhaa or swelling of the feet of joints. Diagnosis: broncho- 
pneumonia. 

No. 4. Female; aged 80; died 16th March, 1903, Informant her 
son (aged 50). She is said to have had intermittent fever for fifteen 
days, some paiu in the right side, but no cough or expectoration, and no 
splenic enlargement. There was no swelling of the feet or joints, but 
she suffered from diarrhoa several times a day during the last two days 

of her life, and had been in a feeble conditiou of health for some time 
previously. Diagnosis : diarrhoea, 

. No. 5. Male; aged 80 years; died 21st March, 1903. Informant 
his nephew. He had suffered from fever on and off for the last six 
months, the final attack lasting fifteen days. ` He had no pain on the 

est and no enlargement of the spleen, but suffered much from cough 
f ‘all through his illness accompanied by mucous expeétoration,"but no 

| blood, He had no diarrhea or swelling of the feet or joints. He was 
not wasted, but his chest was large aud barrel-shaped. Diagnosis : 
chronic bronchitis.  — 

No. 6. Male; aged 49; died 22nd March, 1903. Informant hia 
uncle. He had suffered from fever for one-and-a-half years of an 
intermittent character, the last attack lasting one month. He had pain 
ou the right side, and throughout his whole illness he had a congh, 
] accompanied by mugous expectoration, but no blood. His spleen was - 
-— — not enlarged, and he had no swelling of the feet or joints. At the end T 

he had diarrhea for the last five days, Diagnosis: phthisis. d 
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No. 7. Mnle; aged 60; died 6th April, 1903. Informant his sor. ; 
His last illne$s lasted fifteen days, during which he suffered from con- 
tinued fever. He had no pain, cough, enlargement of the spleen, 
swelling of the feet or joints, but suffered during the whole time from 
looseness of the bowels which were moved about eight times a day for 
fifteen days, the motions being ascompanied by the — of blood 
and mucous. Diagnosis: dysentery. 

The above will serve to give some idea of the kind of histories 
obtained, Over one, thousand cases in all were enquired into, and 
similar tabulated shorthand notes taken down on the spot in pencil, and 
as a rule on the same evening thóy were inked in and an analysis 
made. The principal difficulty occurred in deciding under what head- à 
ing to place complicated cases, such as a chronic malarial fever with 
terminal dysentery or pneumonia. When the final illness and death 
was clearly due to the complication after an interval of freedom from 
fever it was placed under the heading of the disease which actually 
produced death, but the malarial complication predisposing waa also 

. noted. In all a diagnosis was come to in just 1,000 cases, a number 
which conld not have been noted with in anything like as full a manner 
t ns was done within a reasonable time without the use of shorthand. . . 
Before making up the tables every case was gone over again after the  — 
whole of the notes had been: taken, and great care taken that the same ! 
system of diagnosis and classification was carried through the whole 
` series, the advautages of the lengthy experience gained being brought 
d: to benr on the whole number. It will be most convenient to first deal 
with the percentages of deaths due to the principal diseases as derived | 
s from an analysis of the whole number, so as to gain an iden of the 
: main causes of the mortality of the district and their relative fre- 
= quency; and then the variations in their frequency in different circles. 
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X in the district will be- -pointed out. Next the rates pe 
n population i in each area of the main diseases will be 


: deductions to be drawn from them indicated. Lastly, any — in * 
* different village groups in each circle which appear to throw any Y 
on the subject "will be discussed, Iu this way we shall work ba« | 


i 9 .. from the more accurate data based on the largest figures to the. less cer- yr 
E tain ones supported by smaller serres of cases, the former girlee CR 
standard of comparison for the latter. — — 
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data collected, the whole of the cases must first be summarised in the 
following form which the Sanitary Commissioner has asked for :— 
e 


TABLE I. 
Total number of deaths from “ fever" T * s 31,104 
Number of deaths from malarinl,fovora* dE" x 18 
Number of deaths from nou-malarial forarea 4 ne 368 
Number of deaths wrongly reported under “ fever " e*, 314 
Doubtful or unnscertained ses $us * — 104 


It appears from this table that nearly one-third of the cases re- 
turned under the head of “ Fever,’ which includes 90 per cent. of all 
deaths in the Dinajpur District, are incorrectly classed as such, while 
of the two-thirds Correctly returned less than half aré due to malarial 
fevers, including chronic fevers, some of which are probably due to 
unclassified fevers while a few others may be cases of various chronic 
diseases, the histories of which were not suflicient to enable them to be 
accurately diagnosed. 

In the following table the 1,000 cases which were diagnosed are 
elassified according to the most freqnent causes of death, the percen- 
tages from ench canse for the different circles examined being shown, 
while in the last column the percentages of the total number of deaths 
from each cause is entered :— 


Taste II. 


* 








Percentago 
Bir- |Ranisan-| Thakur-| of total 
ganj. kail gaon, cneees ding- 
nosed. 


Dinaj- |Balur- 
pur. ghat. 






Thana fever rate 4406 | 29°99 | 29°05 | 35:93 | 43°43) 47°21 | 4167 eve 
r thousand ' 

Malarial, acuto |175 | 147 | 1625/1103 |1458| 53 120 13-3 
. . Ditto Eo 240 |160 | 1875| 18'8 | 167 73 | 165 | , 18% 
Pnenmonia  ..|186 |213 |1r25|1l'8 |277 22 2h 21:7 
Phthisis — | 6&5 | 67 |100 | 80 | 83 13°3 10*0 9-0 

Bronchitis ow | 38 | 20 125) 16 | L4 13 30 , ine 

Diarrhaa .. | 44 | 100 |1125|121 | 104 13:3 #0 9 

Dysentry oe! 98 7:3 ae — ES : 3 x : pe 

E torio ese s.: 2*0 g 5 i : x ; 

Born feeblo ...) 158 |107 | log | 105 35 11:3 80 pei 

Other causes ... | 60 87 5'0 a z : x . mis 

N t ding Throwed ess — 0*6 875 4 r * * TIS 

Total cases... | 18 150 SO | 124 | 144 150 200 100-0 


I 
* Chronic cases many of which were doubtless due to the parasite recently de- 
acribed by Majors Leishman and Donovan are included ander this heading. 
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This table presents several points of interest. In the first place 
it brings out the fact that all varieties of diseases are returned by the 
village chaukidar as ** fever, " a point which will be further illustrated 
when I come to discuss the cases classed above under “ Other causea.” 
The most striking evidence in this connection is the fact that although 
in the figures for the Dinajpur distr uct for 1902 only 0°07 per thousand 
deaths were recorded under the head of * Dysentery and Diarrhoa,"’ 
yet we find that among the cases returned as *' fever" in the circles 
investigated no less than 16:3 per cent. belonged to this class, while in 
many other cases diarrhea and dysentery were present as complications 
of malaria, phthisis and other diseases. The total death-rate of the 
district from fevers having been 27 per thousand, it is evident that the 
death-rate under dysentery and diarrhaa shonld fave been about 4*5 
per thousand, instead of 0°07, or in other words, only one case out of 
63 dying of these bowel-complaints were correctly returned. Of 
course both dysentery and diarrha@a are often accompanied by fever, 
which the village chaukidar may well consider to be the primary cause 
of death, but the fact remains that the figures yearly published in 
the voluminous tables of the Sanitary Commissioner's annual report, 
the yearly variations of which have to be carefully explained, are, to 
say the least of it, grotesquely inaccurate and necessarily so under the 
present conditions of reporting. These cases of bowel-complaints, : 
together with the deaths classed as “ born feeble” (a term which. will 
be explained presently) and many of those under “ Other causes," 
together make up almost one-third of the total, all of which have been 
incorrectly returned under the head of “ fever.” 

Secondly, the proportions of the different diseases correctly re- 
ported under the head of ‘‘ fever” are most instructive. Thus we find 
pneumonia accounted for the largest proportion of deaths, namely 
217 per cent, then came “ Chronic malaria " 18°5 per cent., thirdly 
Acute malaria 13:3 per cent., and not far behind Phthisis no less than 
9 per cent., while Bronchitis and Enteric accounted for*the greater 
part of the remaining cases, It will be instructive to compare these 
figures with those I obtained for another purpose some time ago by 
analysing 950 consecutive post-mortems on cases from the medical 
wards of the Medical College Hospital, in order to ascertain the most 

uent causes of death likely to be returned under “fever.” At the 
same time the diagnosis made in fatal cases occurring in the Dinajpur 

during the last two years may be given. These figures are 
Millown in table III, but in comparing them with the results of the 
- Dinajpur village enquiry certain points must be carefully — 
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patients in the different series, for in the village death-rates all 
children are included, while at the Medical College Hospital but few 
children are admitted, while post-mortems are, practically speaking, 
never obtained on any who may die in the hospital. Similarly children 
are very rarely admitted to the Dinajpur hospital and infants never. 
This fact accounts for the compayatively small number of cases of 
acute malaria, diurrhaa, and to a less extent of pnenmonia in the hos- 
pital figures. Due allowanee being made for these differences, the 
figures are not without instruction :— 


Tayte III. 
Deaths in the Caloutta 
— Dinajpur Medical College "2*8 
! Hospital. poat-mortem, 
Per. cent. Per cent. 
Malarin, acute, and remittents s 26°4 32 E 
Ditto chronic one e A96 5'6 
Pneumonia » one às CO 110 
pE. Phthisis fot "us ey XO 16:9 
, Serous inflimmations — one io 89 ous 
> Enteric ven * — E 04 
Other fevera — vas w o 29 6 
Diarrhoea ees ven > il. eas 
Dysentery SS Y- Q 193 “a 
Other causea A a v ^ AB 543* 


In the Dinajpur hospital many of the cases returned as remittents 
occurred in the cold weather months, and were no doubt due to pneu- 
monia, but still, Allowing for this, acute malarial fevers were certainly 
much more common than in Calcutta, as might have been expected. 
Some of these cases were probably of a chronic type, making the figure 

under that head lower than it should be. Pneumonia was eqnally 
i prevalent in both hospitals although this figure for Dinajpur under 
Dinajpur under-estimates the real number, for during the time I was in 
/ the district this disease was the most frequent cause of admission and 
death from continued or remittent fever. 
_ Phthisis is of great importance, as in the Calcutta hospital it is by 
far the most frequent cause of death accompanied by marked fever during 
the illness, having constituted almost one-third of such cases. "The high — 


E. figure of 9 per cent. obtained in the village enquiry probably under- * | 
estimates rather than exaggerates the deatff-rate from this cause, while —— — 
= the 5 per cent. of cases dying in the Dinajpar hospital is probably too. 







low, owing to some cases being overlooked by the Hospital Assistant. 


* Includes diarrhow nnd dysentery cames, 
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We have, then, clear evidence that phthisis plays a very important part 
in the death-rate of Bengal villages as well as of the towns, and the 
disease was especially prevalent in the larger villages with more nume- 
rous substantial houses with impermeable walls, in which the people de- 
light to shut themselves up in at night as closely as possible in the cold 
weather months. Several well-marked cases of the disease were seen in 
the villages, while it will be seen from tables II and VI that the disease 
was most prevalent in the northern and coldest thanas. It must, how- 
ever, be remembered that malarial fever plays a most important 
predisposing part in the production of pulmonary tubercalosis, so that 
the high rate in the northern parts of the district may be partly dae to 
their malarious character. This predisposition is well seen in two 
different clasa of cases,—firstly, in the case of adolescents, in which 
phthisis frequently makes its first appearance as n sequel to chronic 
malarial fever, and, secondly, in middle-aged people in whom old and 
latent tubercle of the lungs becomes fatally active as a result of tho 
resisting powers being broken down by malarious attacks, as I have 
often seen in the Medical College post-mortem room. 

The only other form of fever which requires comment here is 
probably enteric. The correctness of the diagnosis of these cases from 
the history of the illnesses obtained is open to greater question than in 
most of the other forms of fever deal with, and in no case was a clear 
history of hemorrhage from the bowel obtained. Cases were, however, 
met with in every circle visited of two to four weeks’ continued fever 
without signs of pneumonia or other cause, some of which I feel sure 
were enteric cases. The figures must only be taken as indicating that 
the disease does occur in the villages in small numbers, while this is 
supported by the fact that one case was seen in the jail recently, and the 
diagnosis confirmed post-mortem, and another case was diagnosed in the 
hospital at Dinajpur*nbout a year ago. That the disease is common 
enough in Calcutta among natives I demonstrated' some three years 
ago, while I have since that time seen cases in Chota Nagpur, and 
obtained positive serum reactions for typhoid in the blood of several 
cases sent from that part of Bengal, and have no doubt it occurs not 
very rarely in the province. 1 have not, however, obtained any evidence 

— . during this enquiry of its being nt all a common cause of death mee 
a Dinajpur district, so am inclined to think that the figure of 1'8 per 
2. cent. of fever deaths shown in table II is approximately correct, although * 
- probably somewhat under the mark. It was not fourid to be especially iic 
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Lastly, the term “born feeble” has been used to denote a very 
common class in which infants die during the first few days of life, 
being invariably returned under the head of ** fever " by the bewildered 
chaukidars. These cases form no less than 10 per cent. of the total 
mortality thus returned, aud account for a great part of the very high 
infant mortality. In only a small proportion of these could a history of 
premature birth be obtained, but as the informants were nearly invari- 
ably men this proportion was probably too low. In a larger number it 
was found on enquiry that the infant was small and thin at birth, al- 
though syphilis does not appear to be nearly ns common in the villages | 
as in the town. An attempt wab nade to ascertain if this mortality was 
due to immaturity of the mothers or over-frequent child-bearing, but tho 
husbands nearly always professed complete ignorance of their wives' 
ages, or stated that it was from twenty to thirty even when they had 
but one child. One important fact was, however, ascertained, namely, 
that in a large proportion of the cases the mothers had suffered from 
malarial fevera for some time in the last month or so before delivery, 
while it will be seen from table IV that the majority of these feeble in- 
fants were born during the height of the malarial fever season from 
August to December. These facts point to the high infant mortality 
being largely due to repeated malaria during pregnancy causing the birth 
of many very feeble infants, which succumb in a few days after their 
entrance into conditions which they are unfitted to withstand. The 
other chief cause of the high infant mortality is diarrhoea, which is most 
prevalent during the hot weather months. In several of these cases tho 
mother had died either during delivery or from puerperal septicamin, 
the infant being fed on cow's milk. As may easily be imagined its 
chance of survival in a native village under such conditions is small. 
Several of the early infant deaths occurred in the case of twins, while 
males died as often as females. 

" Other causes " include two classes of cases, diseases rightly re- 
turned under fever aud those of which fever is not an essential symptom. 
Among the former are pnerperal fever 10 cases, or 1 per cent. of fever 
deaths; peritonitis 5; meningitis 3; rheumatic fever (?) 1; and lym- 
phangitis 1, making a total of 20, or 2 per cent. The second class in- 
clude dropsy 19 cases; child-birth 5, or 0'5 per cent. ; tetanus neoni- 
torum 5; old age 5; malignant tumours 3; small-pox 1, cholera 3; and . - 
one each of epilepsy, measles, liver abscess, asthma, bad feeding in an in- P5. 
fant, snake-bite, syphilis, epistaxis hamatemisis and drowning, all of which 
had been returned under the head of “fover.” Many of these mistakes 4 

CS. show obvious carelessness on the part of the chaukidars, but many of the 
27 more common errors would appear to be due to want of some small 
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degree of instruction and control. Thus some thanas show no cases at 
all returned under the head of diarrhma and dysentery, while only 70 
deaths were returned under this head in the whole district in 1903. Tho 
numbers under “ Other diseases " are always very much below the mark, 
only 295 cases having been shown in 1903. Whether the slight improve- 
ment which might bọ expected to gesult in from some elementary in- 
structions being issued to the chaukidars is worth the trouble of undertak- 
ing must be left to the Sanitary Commissioner to decide, for in no case 
can anything approaching a reasonable degree of accuracy be expected 
. from the present agency, while itis not easy to see how any other agency 
could be employed except at a prohibitive cost. The question whether 
many deaths escape registration my enquiry was spot best fitted to 
ascertain, but on several occasions after going through the list of deaths 
returned I enquired for other deaths, but, as a rule, those which were 
mentioned by the villagers belonged to other years, and I came across 
very few deaths which had not been reported. The introduction of the 
duffadari system several years ago appears to have produced a consider- 
able improvement in this respect, and as far as I can make out the total 
death-rates are now fairly accurate, although possibly somewhat below 
the mark in the southernmost thanas. 


Morsracy DISTRIBUTION AND Ace [INCIDENCE or THE PRINCIPAL DISEASES. 


The age and date of death of each case was noted, and the analysis 
of these data has presented some points of interestand importance, which 


enn best be shown in tables illustrating these data in regard to the chief 
causes of deaths returned as *‘ fever." | 


Taste IV.—MosTmnux I5cipkeNckE or Diseases. 






i 










do| $ Pale Gate 3 
iii 3 i|lili|i 
— a aa - 
se] Fle iania] 











4 2 

| + 

4 4 

2 1 

2 1 

B! 5 

1 2 

2 8| 

-" 2 


NU 
T. v R : 
" 
» 


Bim = 


A kw t —_ — 
Tos Se eauewand aw 





| "p k Baan. 5 è 








1904.] L. Rogers—Special Report on Fever in Dinajpur Dist. 33 


The seasonal distribution of the different diseases shown in this 
table are just what might have been expected, and thus indirectly con- 
firm the general accuracy of the diagnosis arrived at. The most striking 
figures are those classed as hcute malaria, the diagnosis of which was 
largely a matter of exclusion of other likely kinds of fever, and the fact 
‘that the very great majority of £he cases oceny in the height of the 
malarial season strongly supports the substantial accuracy of the data 
obtained, and also show that the time of the enquiries was the minimum 
malaria fever season, a fact which is in agreement with the returns of 
cases treated at the dispensaries of the district. Agnin, in the case of 
pneumonia the majority of the efsts occur in the cold weather mouths, 
when the temperature falla to 30°F., the early mornings being both cold 
and misty. ‘The cases classed as chronic malaria are more uniformly 
distributed, yet the largest numbers occur in the latter part of the 
malarial season, while an examination of the duration of these cases 
shows that the great majority of deaths from chronic fevers of from 
one to three months’ duration occurred during the late autumn and early 
cold weather months, being thus doubtless mostly of malarial origin; 
while on the other hand most of the cases of very long duration, namely, 
six months or a year and more, died during the months of from March 
to July and most frequently in the hot weather season. Most of these 
latter were probably cases of the cachexial type of fever in which 
Leishman-Donovans bodies are found. hi 

The prevalence of the cases classed as enteric in the dry months in 
the greatest numbers, and the nearly complete absence of them in the 
‘wet malarial season is also in accordance with the distribution of en- 
teric fever in Calcutta, as I have shown in & previous paper.! 

The great frequency of deaths in infants of a few days old during 
the malarial autumnal months has already been pointed out and dis- 
cussed. Diarrhcea cases were most frequent in the hot season among 
children of under one year. e ndm 

In the Table on the next page, again the most striking And impor- 
tant figures relate to acute malaria, for it appears that tliree-quarters.of 
the fatal cases under this heading occurred in children under ten years 
of age ; and as itis now known that the infection of malaria is also spread 
mainly through children, it is clear that any mensure which will appre- 
ciably lower the amount of malaria in children will have a most marked 
effect in reducing the denth-rate from this disease. In the ease of chronic 
malaria, too, a large proportion of the shorter and most définitely mala- 







rial cases also occurred among the children, while the majority of cases - 





1 The differentiation of the continued and remittent fevers of the tropics by the 
blood changes. ‘Traus. of the Medical Chir. Soc., 1903 and Lancet, Volume 1, 1903. 
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Taste V.— AGE Incipence or tHe PRINCIPAL Diseases. 
— EEE en (i — 

















Year $.|4 ilii 1i - 
- Ss |-|bieleleieisie/ ele 
Acute malurin .e0c7z|e|21|] 7| 7| 8| 3| 6| 8| 132 
Chronic malaria | 2|so| 20] 12 | 11 | $8| 23 | 0 | 11 | 28 [185 
Pneumonia . | 16] 34 | 22 | 19 | 21 | 21 | 20] 19 | 11 | 33 |217 
Phthisis we Jue |e [oe | 4] 6] 22 | 22] 20] 9} 8] 90 
Bronchitis ves 254 | PE s cov. | eso |] ev» 1 2 | 20 | 23 
Diarrhoea e [423] 4| 3| 2| 5|" 2 | 13 |102 
Dysontery “as 8; 91 5| 3] 2| 8/10] 4/1 6| 6] 61 
Enterio l 4 5| 6].. l 18 


among adults were of a chronic nature, that is of a month or more in 
duration. | 
In the case of pneumonia it appears that nearly one-half of the 
eases occurred in children under 15 years old, who are scarcely ever ad- 
mitted to hospitals, while the next most common age is over 60, gene- 
rally in the form of broncho-pneumonia. Phthisis, on the other hand, is 
met with chiefly in young and middle-aged adults and bronchitis in old 
people. 
Diarrhoea was by far the most common ininfants under one year of 
age, more especially in the hot weather months, and next in children 
between one and five years of age, and in very old people, between 60 
and 90 years. Dysentery was more evenly distributed, children and 
middle-aged adults chiefly suffering. Enteric was most prevalent be- 
tween the ages of 10 and 40, and was not frequently met with in young 
children. — * : 
— The figures given in table II, showing the relative proportion of 
deaths from different diseases in each circle, show a considerable de- | 
gree of uniformity, but the exact percentage of different diseases in any — 
one class will necessarily be dependent on those in the others. For ex- E 
ES Thakurgaon district in the extreme north pneu- —  — 
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healthiness of the different parts of the district the death-rates per 
thousand of population must be examined. , 
DEATH-RATES PER THOUSAND IN EACH CincLE FROM THE PRINCIPAL Diseases. 
The distribution in the district of the different groups of villages 
in which the enquiries were made has already been briefly indicated, 
but some further remarks on the topographical corylitions of these areas 
must be made. At this the driest time of the year it is very difficult to 
find any definite differences in the general surroundings of the villages 
in different circles, all resembling each other exceedingly closely. The 
whole district is one huge collection of rice-fields together with areas 
where jute is grown, and here afid there patches of jungle, especially in 
the northern portign of the district. Numerous shallow half-dried up 
streams traverse the district from north to south, mostly in wide sandy 
beds, while among the rice-fields here and there small swamps of shal- 
low weed-grown water still remain in the cold season. Tanks are fair- 
ly numerous and, in many places, are situated at a distance of several 
hundred yards from the villages, so that, their banks not being the 
nearest and most convenient latrine, the water of many of them appears 
to be good. There are also numerous wells in all parts of the district 
except the south, where the water-level is much lower than elsewhere, 
and wells therefore much more difficult to construct. In fact, the higher 
the ground water-level the greater the number of village wells. The 
water-supply, however, of neighbouring villages, whose general surround- 
ings were similar, differed so little that no definite instances of varia- 
tions in the death-rates, which could be attributed with any reason to 
their water-supply, were met with. In a previous enqniry,! which I car- 
ried out in the Bogra district, I found a very defiuite relationship be- 
tween the lowness of the ground water-level in the dry season and the 
lowness of the spleen-rate, while the Malaria Commission havo recently 
shown that there is a definite relationship between the spleen-rate and 
the proportion of children infected by the malarial parasites, or as, they 
call it, the * endemic index." This is a most important fact, as in a 
single-handed enquiry of the comprehensive nature required in the 
present instance it was impossible to attempt to work out the “ endemic 
index" in all tho areas visited, while an attempt to do so on a limited 
scale in the Bogra enquiry showed that in the minimal fever season of 
the late cold weather it does not give results proportional. to the labour 
involved in carrying it out. In the present instance, therefore, I ex- 
amined as many children between the ages of 2 and IO as I could in 


‘each circle, and also carefully took measurements of the ground 


1 Report on the effect of the silting up of tbe Karatoya river on Health of the 
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water-level in the wells. These figures are embodied in the following 


table of the death-rates per thousand in each circle from the main 
diseases ;— 


Tante VI. 















= c 
«| 4 - .14518& 
z = E E - = 
es PTE a 1 
Z 3 5 = * 
1. Position in district C, | SE |R.- Ww. | NeW N. 
Z. Ground water-level in feet B-10| 16-20 15 "12 12 
$. EBEpleen-rnte per cent, eds 64' 567 ors RÀ an 
4. a birth-rate 42°5 | 38°87 46°38) 4 ie 37 75 
5. » total denth-rate 4028 3478 416p 48*52| 43'56 
R. ig fever death-rate 405. 29709 88 93 47°21) 41*67 
7. Population of circle e| A886 4,253 5,307 3,400) 4,420 
& Fever death of circ'e 137] 1 132 157| 205 
$,5 Eatio per 1,000 TF 4800. 3653 5p 85 + 45°86 
10. "o£" «» Of aoute malaris B19) 52 4°25 226) 6'38 
11. E ” T of chronic mala 131 54 Ges 7'38 6 04 
12. I „È » Oo pneumonia 58570 7 he 4 23 LU 17°55 
13, " ae sè of bthisis 2°57 23 8 02 LN 4°45 
Ja. y T] "T of ochiti« 7°05 o7 rE ü 1534 
15. 9" 6 » of diarrhma 205, 35 4°55 5 403 
16, T T, «e of dysentery 1'50 28h 423 s 157 
17. AS » Of enteric — 07 oa O° 157 
15. E » Of "born feeble“ 7'4 S7 NU 4 359 
198. R , Of other causes E 2905] 34 3*33 2 224 
20. 6.» » Of not diagnosed Dl 1605 35 423 s 
21 Total malar a including complicated cases 21°65) 113 12 38 16 
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A comparison of the second, third and the sixth lines of the table 
shows a remarkable relationship between a high ground water-level and 
high spleen-rates and fever mortality of the thanas and vice versd. 
Thus nt Porsa the ground water-level was 33 feet down, and the spleen- 
rate was only 28:3, the lowest met with, while the fever denth-rate of 
29:05 per thousand was also the lowest of all thethanas. Exactly the 
reverse holds good of the Ranisankil circle, in which the highest ground 


water-level coincides with the highest spleen and fever-rate& Similarly, 


Dinajpur, Birganj, and Thakargaon thanas show high ground water- 
levels and spleen and fever rates, while those of Balughat aud Chura- 
man have lower rates approaching those of Parsa. The Dinajpur 
spleen-rate was not as high as might have been expected, but the num- 
ber of children examined in that circle was small. Turning next to 
line 9, which shows the fever death-rate per thousand in the circles 
examined, we find a remarkably close relationship between the death- 
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figures. An examination of the death-rates per thousand from the 
principal diseases revenls the fact that in the unhealthy thanas (1, 5, 6, 
and 7) the cases retarned under acute and chronic fever and under 
pneumonia nre especially high as compared with the leas unhealthy areas 
(2, 3, and 4) : further the highest rate for children dying within a few 
days of birth are also found in thanas (1 and 6), that is just the two 
which have the highest fever denth-rates. The highest rates for phthi- 
sis are also met with in the unhealthy northern thanas 6 and 7. The 
rates for bowel-complaints are irregularly distributed in this respect. 
In line 21 the figures of the total death-rate from cases classed as mala- 
rial fever, including those dying of complications, such as pneumonia, 
dysentery and diarghoea, are given, and they bring out clearly the fact 
that the principal cause of the differences in the death-rates of the un- 
healthy and less unhealthy circles is mainly due to the greater mortali- 
ty from malarious diseases in the former class—a point of the utmost 
practical importance, ns it is among these cases that there is the beat 
chance of lowering the mortality and saving lives by proper sanitary 
and prophylactic measures, This is in fact one of the most important . 
conclusions to be derived from the analysis of the tables, based on fignres 
which have been collected with great care nnd trouble, and which are 
atleast very much more accurate than the ordinary statistical data 
available. 

The relationship to the ground water-levels of the health of the 
different areas shows that these local variations are dependent on the 
physical characters of the country, which cannot be altered save by the 
slow operations of nature in raising a deltnic tract or by the more rapid 
action of severe earthquakes, such as that of 1897, which is said to 
have improved the health of the Rangpur district, probably by slightly 
raising the level of the country and thus allowing of better surface 
drainage aud more rapid drying up of the soil at the end of the rainy 
season. 


Š , 
Tur SEASONAL INFLUENCE OF VARIATION IN THE RAINFALL. 

In this connection it will be convenient to refer to the seasonal 
conditions which influence the mortality from fevers in different years. 
It is unnecessary to go into detail on this point, as the results of m 


close study of the monthly rainfall of different parts of the district and 


the fever death-rates for the last ten years have only confirmed the very 






close. relationship between a marked deficiency of the rainfall and a 


-rate from fevers, which I pointed out in 1897 in my report 
to have been characteristic of the Rangpur and Dinajpur 


1 Report on Kala-azar, 1893. ; ) 
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districts, for the last thirty years, and which I showed in my report 
on the health of the neighbouring Bogra district! also holds true of 
that'area. In Dinajpur there was one marked exception to this rule 
for the rainfall was heavy in 1902, and the fever death-rate also high, 
but on examining the monthly figures it appeared that, although the 
total fall was high, the rains stopped earlier than usual, the amount in 
the latter part of the rniny season being deficient. The explanation of 
the relationship is simple enough, as when the rains are deficient and 
especially when they are so in the latter part of the season, then the 
time during which the country is drying up, &nd innumerable pools 
suitable for the breeding of mosquitoés are present, is prolonged, and 
the fever season, which is autumnal in these parts, begins early, and 
also as a rnle continues late, the total death-rate being considerably 
enhanced. On the other hand, when the rains are steady and pro- 
longed, these low-lying parts are mostly flooded and the mosquito larvm . 
are carried away. In support of this supposition I may cite the case 
of the floods in Calcutta in 1900, during which year I was making 
regular observations on the breeding places of anopheles in a suburb of 
Caleutta, and the only time I failed to find any was soon after the 
floods. On the other hand, in high ground, such as Chota Nagpur, the 
fever senson is at the height of the rains and follows the rise and fall 
of the ground water-level, malarial cases rapidly decreasing at the end 
of the rains owing to the quick subsidence of the ground water-level, 
as I showed in the case of Ranchi in 1896.5 These seasonal variations 
are also beyond control, but a knowledge of them will not only allow the 
variations in the incidence of mnlaria to be easily understood in different 
districts, but the increases of the fever-rate may be confidently predicted 
as soon as the character of the monsoon has fully declared itself and 
measures taken by the medical authorities to meet the coming rise, 
while a decrease may also be forseen on the onset of a favourable sea- 
son, and needless alarm of a recurrence of the high fever-rate may be 
allayed! à r 
l Bieta Rates, ^ , 

The Sanitary Commissioner has also asked for information on the 
relationship of the birth and death-rates. In 1902 the bigh death rato 
- was accompanied by a high birth-rate, that of the Dinajpur district 
health of ; 
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having been 49 per thousand, and it has been pointed out that this is an 
unusual state of affairs. In line 4 of table VI are shown the birth-rates 
of the thanas in which I worked, and it will be seen that they are very 
much lower than those of the previous year. The explanation seems 
to be simply that as the highest death-rate due to fevers take place in 
the autumn, its effect in reducing.the birth-rate, will not be evident 
until the figures of the succeeding year are avnilnble, so that the lower 


birth-rate of 1903, corresponds with the high death-rate of 1902, as- 


might have been expected. The large number of infants which die 
within a few days of death in the malarial season, their mothers having 
suffered from malaria before delivery, which has been already pointed 
out, also go to swell both the birth and death-rates of the Dinajpur dis- 
trict and paftially account for the relatively high birth-rate. No definite 
relationship between the birth and death-rates of the different thanas 
can be made out. from the figures given in table II, the birth-rates not 
having varied greatly in different parts of the district. The fact that 


both the birth and the death-rates are lowest in the two southern : 


thanas may possibly be due to less efficient registration in that part of 
the district. The rates for all the villages visited have algo been ob- 
tained for me by the District Superintendent of Police, Mr. F. L. Peters 
(to whom I am greatly indebted for all the trouble he has taken over my 
enquiry), but the figures show such extreme variations that it is clear 
that the populations of individual villages are too small for such a 
study to be of any value. Taking several villages together I find that 
the birth-rates were unusually low in most of the villages of the very 
unhealthy Ranisankail circle, where they averaged only about 30 per 


— thousand, but more than that cannot be said. 


' VARIATIONS IN THE MORTALITY FROM Fevers IN INDIVIDUAL VILLAGES. 
Next we have to consider the variations in the surroundings of differ- 


ent villages in relationship to the fever mortalities in them. Here we 
have to be apbcially cautions in drawing conclusions for several «casons. 
In the first place the villages are mostly very small, containing two or 
ihree hundred inhabitants only, so that small and possibly accidental 
variations in the number of denths in a single year will make great 
differences in the rate per thousand of population. In the second place 
the subdivision of a circle into different villages for the purposes of mor- 
tality returns in this part of Bengal is a very artifical one, for villages 
in thesense of a collection of considerable number of houses close to- 
gether aro rarely met with, each so-called village really consisting of a 
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relationship of different parts of a village to such a source of. mosqnitor 
as a small stream may differ widely. Further, as already pointed out, 
the conditions in the cold dry weather give but a faint and totally in- 
adequate idea of the surroundings in the rainy fever season, as will be 
further illustrated in the section on mosquitos. Nevertheless in a few 
instances there seemed to be a definjte relationship between certain con- 
ditions and the fever death-rate which are worth mentioning. Thus 
the Dinajpur circle comprised an area between two streams, one of 
which was a clean sandy river bed with a good flow, while the other was 
a stagnant weed covered and very sluggish one. Two villages on the 
banks of the latter had a fever déath-rate of 81:8 per thousand, the 
highest rate met with during the whole enquiry. The other villages did 
not show such marked variations, but the death-rate of tht whole area 
was very high, as was the water-level and the malarial rate. In short, 
it was a typical example of a waterlogged area in a “ dying river” 
district. 

Next we may take the Birganj circle, which furnished an instruc- 
tive example. As already mentioned, the villages in this circle were 
chosen partly on a good river and partly several miles from it in an area 
quite dried up at the time of my visit. Nevertheless, the latter dry 
area showed a death-rate of 54°3 per thousand against one of 41*1 ina 
group of villages near the river and of 347 in a large village close to the 
river, but on higher ground with a water-level 17 feet down. The 
explanation of this difference was revealed when it was found that the 
dry area had the high ground water-levelof 9 feet. It was therefore less 
well drained than the higher areas near the stream, and the floods of 
the rainy season would be longer in subsiding at the end of the year, 
and would thus form favourable mosquito-breeding grounds for a longer 
time. In the Thakurgaon circle there were four large villages of 
scattered hamlets all under very similar conditions and with about the 
same ground water-level (12 feet), and here the death-rates varied very 
little, all being between 40 and 50 per thousand. In Ranisankail itself 


.íhe ground water was 12} feet down and the spleen-rate was 62:7 per 


cent., while the fever death-rate was 45°5 per thonsand. Inthe villages 
to the north and south the spleen-rate was 98 per cent. and the ground 
water-level only from 5 to 11 feet down, while the fever death-rate was 
74°3 per thousand, a very high figure. Here once more we find a rela- 
tionship between a high ground water-level and a high spleen and fever 
rate. It was here that numerous cases of chronic fever with very large 
spleens were met with, the nature of which will be discussed in the 
second part of this report. They are precisely those cases which ba 

always been known as “ Malarial Cachexia” and which are responsible — 
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q MX 
^ for much of the death-rate returned as chronic fevers in my tables, al- ' 
** though some of them fall nnder the head of pneumonia and dysentery, ^ 
- as these diseases often attack people debilitated by — fever and 


prove the actual cause of their deaths. 

The above four circles are those with the highest fever death-rates 
and the uniformity with which they ghow a marked relationship between 
& high ground water-level and high spleen and fever death-rates, & re- 
lationship which I have repeatedly pointed out in previous reports and 
papers, is the most striking und important point brought out by this 
part of the inquiry. 








> " 
* * 


PART IL.—THE NATURE AND ETIOLOGY AND PROPHY- 
LAXIS OF THE FEVERS IN DINAJPUR, i 


THe VARIETIES OP FEVER MET WITH. 


It has already been mentioned in the first part of this report that 
the enquiry was carried out in the minimal fever season, and that the 
village enquiry occupied the major part of my time. Nevertheless, a 
few cases of fever were met with attending the Dinajpur dispensary, the 
hlood of which was examined for malarial parasites, while on two ocea- 
sions a number of chronic fevers in the most feverish part of the district 

. were examined by means of spleen puncture for the recently described 
parasite-like bodies found last year in chronic fevers by Leishman and 
Donovan, and more recently in n case from Sylhet by Manson and Low. 

Firstly, with regard to the kinds of mnlaria met with, the common- 
est variety was the malignant tertinn form just as it is in Calentta and 
most parts of India. One case of benign tertian was also found in 
Dinajpur. During the village enquiry a history of quartan fever was 
obtained in a number of cases in the circle a few miles to the east of the 
town, nnd these cases were usually of n chronic nature, terminating fatal- 
ly after several months of fever. During my last visit to Ranisankail a 
patient camg to the hospital with a history of fever of the quartan type, 
and having suffered from an attack two days before. An examination of ; 

‘his blood showed typical quartan parasites, some just beginning to | 

= sporulate, which would correspond with his statement, These cases are 

AS probably much more common,in the rainy senson, nnd are of interest in 


connection. with the finding of A. Listoni in the district to be mentioned 
presently, for i in the Duars the Malarial Commisson found quartan fever 
to be the commonest type and to be also associated with the same 
speci of anopheles. All three varieties of malaria were thus met with 


a 
f a T o relationship of the level of the ground water-level to the incidence gad 
al distribution of malarial fovers in Tudia. Lancet, March 12tb, 1595. * 
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in the district even in the dry season, but it is not possible to deduce 
accurately the relative prevalence of each from the few enses found at 
this time of the year. 

A more important question to solve was whether the Leishman- 
Donovan bodies could be found in chronic fevers in this district, and, if 
so, the frequency of their prevalence and how to differentiate from ordi- 
nary chronic malaria. Dinajpur was an especially interesting place in 
which to examine this question, for, as I showed in my report on Kala- 
azar, that epidemic took its origin in a very severe outbreak of fever in 
the Dinajpur and Rangpur districts in the early seventies owing to a 
succession of very unhealthy years onsaccount of deficient rainfall. The 
brief description as yet published by Donovan! pointed to a close 
resemblance between his cases and Kala-azar, aud"he has recently sug- 
gested that they may be the same disease. For purposes of searching 
for this new parasite it is necessary to do a spleen puncture, as they 
have not yet been found in the peripheral circulation. This little 
operation is without danger if properly done, but it necessitates being 
able to examine the cases ina hospital and careful antiseptic precau- 
tions. For over a month a careful watch was kept for suitable cases 
in the Dinajpar in-door dispensary, but no such case presented itself. 
On disonssing the question with Captain Megaw (to whom I am very 
greatly indebted for much help throughout my investigation both in get- 
ting me cases and in helping in the microscopical examination of some 
| of the slides) he informed me that he had seen a number of such cases 
| at one place only, and that was Ranisankail in the north-west part of 

the district. When at this place on the village enquiry a number of 

=; snch cases were met with in the villages around, and they came to the 

Gispensary, which was the most popular one in the district, and by means. 

of anwthetising the surface of the skin with an ethyl chloride spray, 
E | spleen puncture was readily performed, even in children, in a painless |. 

e mannerand without the slightest difficulty, on the part of the patients, 

A except in so far that some without fever were disappo: intel at not being 
E submitted to the new treatment, On a subsequent occasion n second — 

series were done at the same dispensary, every case with any: consider- 
. able enlargement of the spleen and recent fever being taken without é: 
=~ -  mnyselection, the histories of the caseg being also carefully recorded. ——— 
- "These cases taken as a whole were exactly those which have always 
“he been. considered to be ** Malarial Cachexia," some of them. presenting — 

- 5. ve — eh of the bM and end —— — E. 
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or Kala-dukh when they were considered individually. Others of the 
cases only presented comparatively slight enlargement of the spleen such 
a8 Invariably results from repeated attacks of malarial fever. Including 
one case examined later in the Dinajpur hospital, 30 in all were submitted 
to spleen puncture, and in most of them a slide was also made from the 
peripheral blood, and examined for malarial parasites, and a differential 
leucocyte! count made. In this way it was expected that it would be 
possible to get some clear ideas as to the differentiation of the class of - 
cases in which the new parasites were found from the malarial cases. 
The results obtained can best be shown by tabulating them in groups. 


TABLE VII.—Onnoxto MALARIAL Fevers. 
E 
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It will be seen that these cases were ofa very chronie type of 
fever, and all showed the malignant tertian variety of malarial parasite 
and marked splenic enlargement. Nos. 2 and 4 also showed marked in- 
crease of the large mónonenclear white corpuscles, namely 14 and 17 per 
cent., respectively. No.3 showed 9 per cent. and No. 5 only 6 per cent, 
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* Died of pneumonia. Bodies found in spleen, liver and bone marrow post- mortem, 
i Since my return to Calcutta I have been able to find these parasites iu still 
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The table on the previous pageshowsa very similar class of cases to those 
in that of the malarial series, and also a very great variation in the duration 
of the disease. Thus in cases 6 and 8 the fever had only lasted one month 
and no marked cachexia was present, although the spleen in both cases 
was very large for such a duration of fever, being down to the navel. 
In No. 8 the temperature was 100*Zat the time the spleen puncture was 
performed, and the slides contained the largest number of bodies met 
with in any case in the Dinnjpur district. In both series of cases 
darkening of the skin was a marked feature of the majority, and- in 
some instances the patients or their relatives volunteered the statement 
that the skin had become darker rectift!y. In nearly all of both series 
there was distinct and often extreme wasting, the fgce and limbs being 
very thin, and contrasting with the large abdomens, presented the typi- 
cal picture of the condition always known as * Malarial Cachexia, " but 
this remark is equally applicable to those which showed only malarial 
parasites as to those which presented the new bodies recently described. 
In short, these examinations throw no light on the very difficult ques- 
tion of the differentiation of the malarial cases from those which are 
presumably due to the new bodies, admitting for the present that they 
are parasites, as they appear to be. It is of course possible that all 


these chronic cases may be due to the new bodies, and the presence of . 


malarial parasites in some of them was nn accidental complication. 1t 
appears to be more likely, however, that the new bodies are a form of 
protozoan very closely allied to the malarial parasites, and producing a 
very similar train of symptoms, but with a greater tendency to produce 
rapid cachexial state, and with a greater resistance to the action of 
quinine in ordinary doses, In view of the above results it is clear 
that the differentiation of the two forms by purely clinical means apart 


- from spleen puncture will be,a matter of extreme difficulty and will 


require a study of a much larger series of cases than the present one. 
The fact that one-third of these cases showed the new parasite i8 
sufficient to prove that 1t is present ina large proportion bf these chro- 
nie fevers. On the other hand, in no less than half the cases neither 
malarial parasites nor the new bodies conld be found even by spleen 
puncture, although all but two of the patients gave a history of fever 
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in the Dinajpur district, and that- no distinction canat present be made 
out between the symptoms seen in these cases and in those due to repeat- 
ed attacks of malaria in which malignant tertian parasites were found,! 
With regard to the nature of the bodies found in the former cases 
there is little to be said ; for in view of the fact that such authorities ns 
Laveran, Ross and Manson are at egmplete variance as to the classifica- 
tion of them, it is useless to add one more to the opinions already ex- 
pressed with regard to their nature. I will only say that nothing like 
a trypanosome was ever seen in any of the cases, either in the periphe- 
ral blood or in that drawn direct from the spleen during life. 1 hope 
to be able to submit coloured drawings and specimens to high English 
authorities on protozoa very shortly in the hope that they will be able 
to throw some light on the question, but in all probability some of the 
stages of the parasite have still to be discovered. The form most frequent- S 
ly seen is a small oval body slightly longer than it is broad, measuring 
about one-third the diameter of a red blood corpuscle in its longest axis. 
It has two nuclei, one of which is small and often rod-shaped and stains 
deeply, while the other is rounded, considerably larger, but more feebly 
stained. They are free iu the blood from the spleen and in most of the 
cases are scantily met with, but in exceptional instances, and usually in 
cases which showed an actual fever at the time the blood was taken, ] 
they may be very numerous, a number of them being seen in soma 
fields. In addition to this common form small groups of similar bodies 
— are met with clumped together so as to very closely resemble a quartan 
A a + sporulating body, some of them being in the act of breaking up. A still 
earlier stage is sometimes seen in which pairs of unequal sized neuclei 
are grouped within a single céll, but no separation into the small bodies 
is yet to be distinguished. These last bodies are somewhat larger than 
the largest of the simple forms, and appear to be formed by a subdivi- 
sion of the nuclei of the largest full-grown small forms. I have not 
, been able to detect these bodies in the peripheral circulation by exami- 
- nations of brdinary blood films, but this would not exclude thg possibi- 
m lity of their being present in small numbers there. They may be found 
vy within the polynuclear white corpuscles, and be thus undergoing degene- 
ration, which is of interest in connection with the very great reduc- 
‘tion of the total leucocytes, and especially of the polynuclears in these 
chronic fevers which I have previously pointed out. 


Ma 





KALA-DUKH AND KALA-AZAR. f 
In accordance with my instructions to visit the Kala-dukh area of — — 


1 The differentiation of the continned and remittent fevers of the tropics by 
the blood changes. Trans, of the Medical Chir. Soc., 1903, and Lancet, Volume I, 1903. 
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Purnea district, I made enquiries from the district anthorities as to the 
parts at present affected by the disease, and was informed by the Civil 
Surgeon, Captain Hayward, I.M.S., that it was to be found inthe north 
of the Kissenganj subdivision. I wrote to the Subdivisional Officer for 
informution some three weeks before I intended to start for the Parnea 
district, but did not receive any veply until after my return from a 
fruitless search for the disease, and then was informed that it had died 
out of the district. During my visit to the area under the kind 
guidance of Captain Hayward evidence was obtained of the spread of 
the disease in a northerly direction, for at Aloobaree it had been pre- 
sent eight years ago, while eight miles further north at Chapra it has 
disappeared only three years ago. On reaching Thaurganj, 16 miles 
north-west of the first-named place, search was made for cases in the 
neighbouring villages which were badly affected by the disease at the 
time of the enquiry made by Major Harold Brown! in 1898, but here 
` we were informed that it had disappeared a year ago, and two persons 
who had suffered from the disease were shown me, one of which had 
been free from fever for a year and appeared to be nearly completely 
recovered from its effects, while the other had had no fevor for six 
months, and but was still thin and his spleen reached nearly to the 
navel. No cases still suffering from fever could be found, so no spleen 
punctures could be performed with any hope of finding the new para- 
site-like bodies. 

On the other hand, thanks to the kindness of Dr. Dodds Price of 

the Nowgong district of Assam (who helped me so materially in my . 
enquiry into the nature of Kala-azar in 1896-97) in very kindly send- 

- ing me slides made from blood obtained by spleen puncturein seven — 

cases of Kala-azar, I was able to search for the new parasites in these 
cases. The results are shown in the following table: one slide was 
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It will be seen from this table that the new bodies were fonnd in 
every case except one, which was improving and in which recovery 
was expected to take place. They were more frequently present in 
large num bers in this series than in the Dinajpur cases, bat no differ- 
ences in the appearances they presented could be made ont in the two 
series. Since these observations were made a paper by Dr. Bentley, of 
Assam, has appeared announcing that he has also independently found 
the Leishman-Donovan bodies in Kala-azar cases, and abandoning the 
theory he advanced so warmly a little over a year ago that Kala-azar 
was a severe form of Malta fever.! 

The importance of these *observations lies in the fact which I 
pointed out severa] years ago* that single cases of the Assam epidemic 
disense were indistinguishable from cases of ordinary “ Malarial 
Cachexia, " so that the discovery that a protozoal parasite (differing 
from that of malaria and producing the same condition as repeated 
attacks of malaria causes) is to be found in many cases of '* Malnrinl 
Cachexia " and in the communicable form of the disease in Assam 
will fit in with the known facts. So far the new form of parasite has 
not been found to contain pigment, so that if this is confirmed, then it 
will be certain that in both the endemic and the epidemic form of the 
‘new fever, malaria must be a nearly universal complication, for I 
showed both in Assam in the case of Kala-azar, and in Calcutta in the 


of malaria is, in my experience, always to be found in the organs post- 
mortem in both series or cases. Possibly it may prove that the new 
parasites are a secondary infection in patients already infected with 
malaria, which is so well nigh universal in both Eastern Bengal and 
Assam, but such points can only be cleared up by farther investiga- 
tions. From the practical point of view the most important inference 
lies in remembering that quinine in large doses is the only drug which 
will cure these chronic fevers, although it undoubtedly not infroquently 
fails in negfected cases, Further, as demonstrated by Dr. Dodds Price, 
of Nowgong,* the drug is undoubtedly an efficient prophylactic against 
the disease; for while carrying out the segregatibu measures I 
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L Bentley on Epidemic Malta fever in Assam, Indian Medical Gasette, Sep- 
tomber 1902. 
— 59 Report on Knla-azar, 1803. 

S Is malarial cachexia purely malarial? Indian Medical Gazette, ‘October 
1902, | 
4 Note on Kala-nzar by Dr. J, Dodds Price. Indian Medical Gazette, October 









case of “ Malarial Cachexia,"* that melanotic pigment characteristic — 
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recommended (which proved eminently successful! in getting rid of the 
infection of coolie lines), he found that his hospital assistants and 
menials in the Kala-azar camp one after the other contracted and died 
of the disense. He then took to dosing them regularly with quinine, 
after which, in the course of several years, he only lost one mnn, who 
had become infected before the qainine administration. If it is such 
a powerfal prophylactic it can hardly fail to have curative effects in 
big doses in early cases of the disease, so that the measures which will 
be of value in preventing this class of fevers will be the wide distribu- 
tion of quinine asain malarial fevers. 


VARIETIES AND DISTRIBUTION OF ANOPHELES. 


The facts collected bearing on the presence of malarial-bearing 
mosquitoes in different parts of the district may next be dealt with. 
A careful study of this part of the question was first made in Dinajpur 
town, and subsequently the varieties found in different circles in the 
district were worked out. As Stephens, Christophers and James have 
shown that the varieties of anopheles present in any district play a 
very important part in the etiology of malaria, it is necessary to 
ascertain the proportion of the different kinds ns well as the total 
number of the nnopheles present. Thanks to the recently-pnblish 
book of the two first-named anthors, this is not such a difficult task 
it was a short time back. In searching for anopheles it js necessary to 
ascertain both their breeding places and also the numbers actually met 
with in the houses of the people. The latter was done with the aid pf 
the Municipal Overseer, who rendered great nssistance in the matter. 
In the month of January, when this survey was carried ont, the breed- 
ing places were limited to the rivers which run past and through the 
town, and the tanks within it, which are not very many in number. 
The former include a very sluggish weed-overgrown stream and a cannl 
of a similar nature, which run through the eastern part of the muni- 
cipal auea, while it is bounded on the west side by the river. There 
are several good brick-lined drains in the town, but most of the roads 







* still have only*earth surface ones, which always retain water and form 


the most important breeding-ground for anopheles in the rainy season, 


‘so that the distribution of the different varieties will be very much l 


more widespread at that time than they were at the timo otmy 
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actually caught in the houses. That which was by far the most com- 
monly met was A. Fuliginosus, ns will be seen from the table below. 
Next came A. Rossii, although this variety was only present in large 
numbers in the houses near the tanks in the centre of the town. The 
next most frequently met with was A. Listoni, aud this is probably the 
most important of all, for the Malaria Commission! found it to be 
associated with a very high prevalence of malaria 1n the Duars, where 
it was the most common anopheles met with and the only one which 
they found to be naturally infected. It has not hitherto been found 
south of the Jalpaiguri district as far as I kuow, so its presence 
throughout all the most malarioug parts of Dinajpur is noteworthy, for 
although only found in small numbers during my visit from January 
to March, yet thére are good reasons for believing that it may be 
present in much larger numbers in the rainy fever season. In the first 
place this variety breeds exclusively in running water, so that its breed- 
ing-placus in the cold dry season are limited to the streams on either 
side of the town. In the rainy season, however, there will be nume- 
rous flowing streams and earth-lined drains which will afford it adequnte 
breeding-grounds throughout the town. Ounce more in the Punjab 
"Major Adie? has shown that although in the dry season A.  Fuligi- 
A nosus is the comnion anopholes met with, yet in the rainy fever 
‘season it is nearly entirely. replaced by the A. Culicifacies, which 
belongs to the same group of small dark malaria carrying mosquitoes 
-as does the A, Listoni met with in Dinajpur. It is probable, then, that 
this da 18 variety is much more common in the fever than it is in 
the dry season, The other two varieties met with in the houses are 
of much less importance, for they belong to the wild group, which 
breed in swampy places and rarely enter inhabited houses, while they 
have never yet been found to be carrying malaria under natural condi- 
tions. ‘These are the A. Barbirostris and A. Sinensis, the latter having 
only once been found in the houses, although their larve were met with 
not very rarely in weed-grown streams and canals, especially to the 
east of Dinajpur. X 
With regard to the breeding-places of these varieties, it may be said 
that A. Fuliginosus was met with in both the streams and also in weed- 
grown tanks, A, Rossii in the tanks most commonly, A. Listoni 
E chiofly in the sandy river to the west of the town, especially close to 
` the grassy banks, but they must also bave been breeding in the more 
sluggish stream to the east, as they were caught in the houses of that 
m part of the town. The other two were found in the weedy streams as 
L Roports of the Malaria Commission of the Royal Society. 
3 Adio, Indian Medical Gazette, 1903. 
J.i. 7 
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already mentioned, While making collections in the houses in differ- 
ent parts of the town striking differences in the local distribution were 
met with. Thus, while A. Rossii abounded in the central tank strewn 
portion, and A. Fuliginosus and A. Listoni near the streams on either 
side of the town, there was a dry zone between the central and the 
western portions in which a very cageful search failed to reveal a single 
anophele. Moreover, the more intelligent inhabitants of the riverine por- 
tion where most A. Listoni were found were convinced that this was the 
most malarious portion. of the town in the rainy season, although this 
was not evident at the time of my visit in the dry healthy season. 

Turning next to the distribution of the anopheles in the district 
circles, which is illustrated in table X, we find the A, Fuliginosus to 
have been the common variety in all parts of the ‘district i in the cold 
season. A. Rossii and A. Sinensis were seldom found except in the 
town of Dinajpur, and A. Barbirostris was only occasionally met with. 
With regard to the malarial carrying A. Listoni it is worthy of note that 
it was not met with in Porsa at the extreme south of the district, this 
being also the least feverish part, nor could its larvæ be found in the 
river, which appeared to preseut favourable conditions for its presence. 
In Churaman also, which is also comparatively little feverish, I failed 
to find this variety. It would not be wise to lay too much stress on this 
point as the distribution of this mosquito might be much more extensive 
in the malarial season. 


Taste X.—VARIETIES Founp iN tHe Houses. 


Dinajpur. Balaghat.| Porsa. |Churamnn. rum: Total. 














A. Fuliginosna ... 178 51 103 10 

A. Fuliginos * 39 5 “or ov E 

A. Litsoni... eee 6 4 eee one 

A. Barbiroatris ... 3 l AS 1 

A. Sinensis eee 2 see ee , * 
j Total... 228 61{ 103} 107| 
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-4i Dissection of Anopheles.—In addition to ascertaining the varioties of 
a anopheles present in the houses it is also necessary to find out by means 
i of dissections and microscopical examinations of the salivary glands for 

. sporozoits which varieties are actually carrying infection. For this 
_ pürpose 138 anopheles caught in the houses in Dinajpur were examined 
for Sporozit but none were found. Nearly all of them were A. i 

= Fuliginosus, which was never found to be naturally infected by tho 
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Malarial Commission, although they showed that it can be artificially in- 
fected. More recently Major Adie! in the Punjab found one of these 
anopheles to contain sporozoits resembling those of human malaria, but 

oe 4t is clear that it is not a common carrier of the disease. Unfortu- 
nately very few A. Listoni could be obtained for dissection, and no sporo- 
zoits were found in them. This is not surprising, for these dissections 
were carried out in the cold month of January, and it is well known 
that a certain temperature is necessary to allow of the development of 
the malarial parasite in mosquitoes. In a previous paper I showed? 
that the number of cases of malarial fever fell off very rapidly in a 
suburb of Calcutta as soon as*the minimum temperature fell to 60F., 
doubtless for the reason just mentioned, and as the minimum tempera- 
ture in Dinajpur in January was much below that point it is not sur- 
prising that no sporozoits could be found, I had hoped to be able to 
ascertain if the A. Listoni was infected when the weather had become 
warmer again, and just before leaving Dinajpur in the middle of March, 
I tried to collect the necessary mosquitoes, but they were still as scanty 
‘as earlier in the year, so I was not able to obtain them in sufficient 
numbers for dissection. This point can only be settled in the rainy 
season, but as Dinajpur is close to Jalpaiguri, where the Malaria Com- 
mission found the A, Listoni to be infected later in the year than the time 
of'my inquiry, there can be little doubt that this is the variety which 
is mainly responsible for the prevalence of malaria in Dinajpur and the 
neighbouring districts, for I also found this species in small numbers 
in the northwest corner of the Purnea district. 


Tae PossipiLiTY or DESTROYING ÁNOPHELES IN Lower BENGAL. 


It will be convenient iu this place to discuss the practicability of 

- nttempting in Lower Bengal to destroy those anopheles which carry the 
infection of malaria as a method of malarial prophylaxis. It will be 

clear from what has been written above that it would be an utter waste 

of money afid labour to attempt to destroy all the different kinds of 
anopheles, : when only one, or possibly two, of them, have been found to 

carry the disease in nature. Thus, it is now generally admitted from 
dissections of many hundred A. Rossii that these are never found to be 
naturally infected, although they can be infected by artificial means, 

Mis, and are thus theoretically capable of conyeying the disease, For the 
3. same reason, we may exclude from our consideration the swamp species 
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which very rarely enter honses, and have also not been yet fonnd to be 
naturally infected. This leaves us with only the A. Fuliginosus and 
A. Listoni, the former of which has only once been found naturally in- 
fected in the Punjab, while there it almost disappears before the fever 
season begins. If it proves to have a similar seasonal distribution in 
Bengal it may also be excluded from consideration as not being of any 
material importance in the etiology of malaria. Some three years ago 
a plan for destroying anopheles mosquitoes in Calcutta was initiated 
under the idea that they only bred in small pools which could be easily 
dealt with, as suggested by Major Ross, At that time I made a care- 
ful search for the breeding-places ôf’ anopheles month by month for 
more than a year in a selected aren iu a suburb of Calcutta, with the 
result that I found them? to be breeding in enormous numbers in 
nearly all the tanks during the hot-weather months, that is, at the time 
of the minimal malarial season. On the other hand, they were much 


. fewer in number during the rainy malarious time, but their distribution 


was then different, the tanks being free from them, while the chief 
breeding-places were small pools'and more especially the shallow un- 
even earth drains on each side of every road. Moreover, in these road- 
side drains varieties of anopheles which can carry malaria were found, 
whereas those which had swarmed in the tanks at an earlier period were 
all A. Rossii, which we now know ! are harmless as far as the spreading 
of malaria is concerned. The measures which were being taken for 
destroying the A. Rossii in the small pools and tanks, then, were only 
money thrown away as far as malarial prophylaxis was concerned. 
This example is mentioned to show that great cireumspection is required 
in recommending measures for destroying anopheles in Lower Bengal. 
A still more instructive example is that of the measures which bave 
been carried ont under the directions of members of the Malaria Com- 
mission duripg the last two years at great expenso to test the practica- 
bility of destroying anopheles in a portion of the very malarious canton- 
ment ef Mian Mir, the results of which have recently dppeared. In 
this place the chief breeding-ground of the malaria-bearing variety 
was the irrigation canals which traverse the cantonment. The resolts 
of these operations will be familiar to the Sanitary authorities, but 
briefly it may be said that the elaborate measures carried out persistent- 
ly for two years resulted in only a slight diminution of the number 
of anopheles in the houses of the treated area. On the other hand, 
L Reports of the Malaria Commission of the Royal Society. · 
3 Hoport on anti-malarinl measuros at Mian Mir. Bciontific: 


much good was obtained by prophylactic issue of quinine, and still more 
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marked effects were got by treating all the children in a &yce line in 
this way, malaria being nearly absent from both the children and the 
adults. Further, the moving of some syces from their old lines near 
the canals to one-half a mile or more from them resulted in an entire 
absence of both the anopheles and of malaria’ fever among them. 
That the total destruction of the malaria-bearing mosqaitoes will 
prevent the fever is certain, but experience in India has proved that 
it is only very exceptionally favourable conditions that this measure is 
practical, while it must be continued indefinitely. Such conditions 
were met with at Ismalia, where rain falls on but very few days of the 
year, and certain swamps and pdola were easily permanently filled up. 
Here the resulting reduction of malaria has been most marked, but to 
attempt to apply this method to the totally different conditions of 
Lower Bengal and to expect similar results would be utter folly. 

In view of the above facts, let us return to the conditions met with 
at Dinajpur. Here we have the malaria-bearing A. Listoni breeding 
throughout the course of two streams one on either side of the town, 
and probably also in the rainy season in the numerons subsidiary 
streams which flow into the main one daring that time. To attempt to 
destroy the larve in these rivers throughout the Tainy senson is obvi- 
ously utterly impracticable. Something may be dome by steadily ex- 
tending year by year the brick-lined drains through the main streets, 
so as to do away with the stagnant earth-lined drains, the bottoma of 
which it is almost impossible to keep sufficiently level to prevent water 
standing in them. Further within the municipal limits the formation 
. of borrel pits during road-making by the Public Works Department 

should not be allowed, as at present, for they form excellent breeding 
grounds in the rainy season, These measures are only applicable to the 
town itself, and do not touch even the smallest proportion of the total 
population of the district among whom it is quite clear, then, that 
some other measure than mosquito destruction must be relied on. 

. 


| Tug ViLLAGE DISTRIBUTION Or QUININE. 

Where it is found impossible to destroy the intermediate host of 

the malarial parasite, namely, the malaria-carrying varieties of 
anopheles, the only other practical method of malaria prophylaxis is 
the destruction of the parasites during their cycle in the human sub- 
| ject. This can only be done by efficient doses of quinine, so that the 
=~ problem resolved itself into one of devising a practical scheme of vil- 

` -  Jage distribution of quinine. It has already been mentioned that the 
‘administration of quinine régularly as a prophylactic to the children 
of a syce line in Mian Mir not only saved nearly the whole of them from 
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malaria, but was also effective in preventing the infection of any of the 
adults in the same lines, although these latter took no quinine whatever, 
because adults are infected by mosquitoes which have first derived the 
infection from children as & rule. I have also shown in an earlier part 
of this report that the main death-rate from acute malaria is among 
children during the few months of the rainy season and immediately 
afterwards, If these could be adequately treated with quinine as soon 
as they developed fever (for its prophylactic distribution to children in 
villages is ns yet beyond the region of practical policy), not only would 
the main source of death-rate from malaria be stopped, but at the same 
time there wouldgbe much less infectiórt among adults, and fever deaths 
from chronic malaria and from other diseases such ns pneumonia, dysen- 
j y and phthisis, which so often attack those debilitated by previous 
laria. a 

In discussing this important question we must first consider how 

far the present agencies for the distribution of quinine meet the necessi- 
ties of the case. They are the dispensaries, private practitioners and 
the post-offices, That the dispensaries effect great good by the treat- 
ment of fevers with quinine was abundantly evident throughout my 
inquiry, for in every place where there was a flourishing dispensary the 
spleen-rate was considerably lower than it was iu the neighbouring 
villages, the differences being much greater than could be accounted 
for by the position of the dispensary village on a slightly higher and 
more healthy site in some instances. The difference was most marked 
among the children of the more intelligent classes, for it was particular- 
ly marked among the children attending the larger schools. The most 
striking example met with was that of a school at Churaman which stood 
next to the dispensary, for among 31 children only two had any enlarge- 
ment of the organ, or 6 per cent., by far the lowest rate met with in the 
district. In this instance I ascertained from both the School Master 
and the Hospital Assistant that the boys were regularly sent to the 
dispensary from the school when they were found to be getting fever. 
In Balughat a very similar state of affairs was found, As it was not 
uncommon for about one-third of the children attending the school to 
be down with fever at one time in the rainy season, it is clear that they 
must, most of them, have been treated during the year. . The Civil Sur- 
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seven dispensaries among the oné-and-a- | pe 
district of Dinajpur is scarcely more than a grain in an ex 
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desert, and any practical increase can only be a matter of very slow 
growth. Private practitioners abound in Dinajpur itself, and although 
& large proportion of them profess homeoopathy, yet they’ doubtless do 
some good in the treatment of fevers. In the district itself, — 
they are almost a negligible quantity. 
Turning next to the post-office distribution I found that there are 
pf but 40 post-oflices —* ery) pearly 4,000 square miles, or one to every 100 
E square miles. er, Seven of these are in the same places aa a dis- 
pensary is situated. During 1903 throughout the whole district only 
8,064 packets of the drug were sold among 1,500,000 people, although 
my enquiries showed that the great majority of the, population suffer 
from fever repeatedly in each year. These figures will suffice to — 
home the fact that the infinite majority of the population of Dat 
and doubtless of all other malarious districts of Bengal, are beyon : 
reach of the one drug which will save their lives when attacked" « 
malaria, to say nothing of an infinite amount of suffering and loss, while 
thousands of children die yenrly, whose lives could be saved with abso- 
TH lute certainty if quinine were readily available for their treatment. 
> My object in laying stress on this fact, which is only too woll 
known, is because my enquiries have led me to believe that something 
can and ought to be done to remedy this cruel loss of life from malaria, 
specially among children. Some of the dispensaries do not do all they 
might, migni, tue ana p ari of qainine Pris lied be ^ Pedes Apr AH inadequate, 
| fs ellScod te rn peo usly low, with the result that 
it is ener dispensed — it should be in one case only six drachms 
were in hand at the time of my visit, but this is a matter for adminis- 
trative care. Perhaps more quinine would be used if the good an outdoor 
dispensary does was measured by the amount of quinine dispensed 
rather than by the number of petty operations performed, but still any 
improvement thus effected would only touch the fringe of the question. 
What is really wanted is some system of distribution of the drug in 
* every villafe. I have discussed with the district postal authorities tho 
possibility of a more extended distribution of the drug through tho 
postal peons on their visits to the villages, and I am of the opinion that 
something might ‘be done in this direction by giving a small commission 
to those agents in order to stimulate the sale of the pice packets. Still 
it appears that many small villages and hamlets may not be visited for — 
weeks at a time by the postman, especially during the rainy fever 
season when communication is at its worst, and some new agency 
tually residing in the villages themselves is necessary if any real 
uccess is to be obtained. ‘Such: an agent should be somewhat moro 
— the village cbaulkidar, whose burden is already quite 
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as much as he can bear, and should also, if possible, be in close touch 
with the children, whom it is particually desired to reach. Such a 
mau is the village schoolmaster, for a primary school is now to be 
found in nearly every village, or group of villages, and it would be 
to the advantage of the master to get his pupils to take quinine when- 
ever they get fever, for he is interested in keeping up the figures of his 
attendance-roll, which is greatly ‘affected by absence on account of 
malarial fevet in the rains. I am informed that the masters of the 
primary schools get only about Rs. 10 a month, so they would not be 
above accepting a small commission on their sales, which would encour- 
age them to do their best in the matters The headman of the village 
might in some cases also be enlisted among the dispensers of quinine. 
I have spoken to many intelligent natives, both official and unofficial, 

about this plan, and they have all approved of its being given a trial. 

Whether it would be advisable to supply packets free to the schools or 
to sell them below cost-price at first in the most malarious tracts is 
rather difficult to decide, as it might lead to purchase for the sake of 
selling again at a higher price, while difficulties might arise when the 
drug had become sufficiently popularised to make it advisable to raise 
the price to its cost-point. I think, however, some packets might be 
supplied free to the schools. This is a matter for the sanitary and 
administrative authorities to settle, but that some system of village 
distribution of quinine, among the children more especially, is an 
urgent necessity if the heavy death-rate from malarial and chronic 
cachexial fevers is to be lessened, is quite certain, for it is the only 
practical method of prophylaxis in the swampy mosquito-swarming 
tracts of Lower Bengal. 
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